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WO 2008/ 003612 PCT/ EP2007/ 056351 -1 NOVEL ANALOGS OF
VASQACTI VE | NTESTI NAL PEPTI DE Vasoacti ve i ntesti nal

w@esioass1Z VI P) was first discovered, isolated BOTEP2007/056351

purified fromporcine intestine. [US 3,879, 3711. The
pepti de has twenty-eight (28) amino acids and bears
ex- tensive honology to secretin and gl ucagon.

[Carl quist et al., Horm Metab. Res., 14, 28-29
(1982)]. The am no acid sequence of VIP is as foll ows:
5

Hi s- Ser - Asp- Al a- Val - Phe- Thr - Asp- Asn- Tyr - Thr - Ar g- Leu- Ar

g- Lys- G nNVBYEIAANRALOGS OF VASOACTIVE INTESTINAL PEPTIDE

Val - Lys-Lys- Tyr-Leu- Asn-Ser-Ile-Leu-Asn (SEQ I D NO

1) VIP is known to exhibit a wi de range of biol ogi cal

Fatdaviite ietestitul peghieyl IPhﬁasqarSlt digionéred tisadatkd atd pedifieint@om porcine

ci.rcul r In lLight of its sitmlarity.to
G R Y e by ot (P aBfig diigedppears ex
setqhiwhalmelqgem@seaeeﬁthcana@mcbgcbﬂ aﬁyrl@ﬁaree‘all,ct{nmh apaib. Res., 14,28-29
gllé%é?ﬁ f@ Si s I ucagon gp qﬁul in secretion and to

' ?iﬁﬂ’é’raé Jegugie 8f BEnsee Y8MEase. Two types of
VI P receptors are known and have been cl oned from
huméfis-Serafsp- bS8 PheC'ﬂhtCkﬂﬂASIﬁ-iTS'hT&dergtmg ArgHey-GneVet-Ala-
currently identi Al respond to
native VIP wth fé}&frg&tg gyrclt%eful ‘ﬂ?rt %}/erﬁ% Co % 8cept or
MRNA i s found in the huma(SH@ED NO:dijratory tract
i ncludi ng tracheal and bronchial epithelium glandul ar

?@%A{e W 3 ggh g% a w1§a%1%%? af b1\/\?)g1c [)] 418% LEJ 8ﬁﬁ1e §ﬁs&r01ntest1nal

traltumtl hercahtoay systeRe de bgk[lrcff ita Inim(élnmy’ml%astr&nil@ﬁlnal Hhdrmones, VIP has

200 \ ur ans cont have been
bARIRBAL KRR aF PR Rl st PR B BB PRl g ucagon
sydinsnliy sdcrtiontand o antramaatratiulsicdrbondte Rldwas been
f ound t o be a neur oef f ect or 20 causi ng the rel ease of
%ﬁv\éﬁ ers] 0an u@torsna% v'ggﬁt?c[ ﬁ)al Deerp celgrrl]e%%/ RN élrtllt?ﬁan?Pa , Mouse,
sttu:lmml, ﬁthearrdeﬁnogt Thej' srserrenibnideiéfidd ad VERAG lnandl VibA@halnd respond to
t1veC{7 Fer ﬁ)l EZS%aQa fil&lnt'tgd\flsjg(:?rec I;tgfc’ GQ{NA 1S gﬁr’t 1en|Sthe ﬂuman res-

r ve m r'ways o varil ous
ppetor;es'aca ekludking tr‘&/ctH%a]SarEldjrdnduai&puhdmrmrgtlhndular and immune cells,

nar cts are of est
SRR Bt g Suke Rk oot AL BRSPS 2000 and
Samothe atals Heeepters2hd|CGivantls 8:a87- |151@](2ﬁ)ﬂ2}jer I pheral ,
pul monary, and coronary vascul ar beds. VIP has been
) eeHrgoe S Cg)r?t‘alql%\ll\ﬁeyr O}\lléig/s% estc qlrgg% gf Ierr?nr%lﬁ]lgogss%yeléecblg of the en%%crlne and
vasoac bysteens, mtesing aad srpeqwhi rescleapp? hasteex bgexlao i)leyl riegroeffector

CEL R BB DAL R 3800] A0 gy pstin and
plossgolnl ¥IR hardswitietrefoundrto s@melatateninaskediel fadr olme k1ﬂmeyt iheivo and in
e een shown to be a po

TG g2 ot Db R PPkl ghgairas of
vamunensydtspeniesand mavil PIR acmrdiodadcalheatdigroprlodpufl @eonary effects are of

interest as VIP has been found to be a powerful vasodilator and potent smooth muscle re-
laxant, acting on peripheral, pulmonary, and coronary vascular beds. VIP has been found
to have a vasodilatory effect on cerebral blood vessels. In vitro studies have demonstrated

that vasoactive intestinal peptide, applied exogenously to cerebral arteries, induced vaso-
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ration and mgration of |ynphocytes. Native VIP has
been shown to inhibit IL-12 produc- 5 tion in

wo R®8soiemul at ed macrophages with effects on | FNGT/EP2007/056351

synthesis. VIP inhibits TG (31 production in nurine
macr ophages and inhibits IL-8 production in human
1% yg es % B le {r§ lilmﬁg cereb]ral g&l altlmqhé eye, VIP
( o and
Emw@hysenﬁmswnﬁﬁmnqmﬁaﬁ@@uﬁM5K283 (2003)]. Slnce VI P
has been found to relax snmooth nuscle and it is

L I G

rm@naltnd miggftiob rod haip halcyts srdGitive VLB bhsebaee slaocat toounhlbllttIL 12 produc-
has. b shown that tissues from as ti ) .ent.s.

Ban it -HgnpRifdiBr s aRtAs R fe%Olb%ﬂE??V}é@%l@%Fé@uﬁﬂs TGE-p1

Ffdéllﬁw&{ huRAé hRblophadedhid inFitsie-d prédaaidvie Hfmah monocytes
oss of VIP or VIPergic nerve fibers associated with

thheugli NE&B. e[Suﬂ et ds {.Hhauroinmmuynaely 788499 2000 \emdtldelgddognd Ganea,
wWNn t rel ax th muscle and 15

gggﬁect 3 h PONEH ogg%g '?%%g®62§9nts such as

hlstan1ne and prostaglandln F2a,. Wien giving

BM&¢&U§h@d@b&ﬁanROhdsxbeenhﬁmmnbandﬂﬁsooenﬂbagaanMIﬂnww

nch t t .

ggsgg gg ﬁ (25153\% e Baﬂ%% Elg??tﬁgsﬁ%gqﬁatml? rﬁ%}t eln\glggelnrc])éls mediator

blooorhialsnwelth masclandlaxatigert hascheer dhown that tlssues from asthmatic

Eat €nfts (;(0%?3@1% M) |1rcr:1§nu%n eact\llxlfePVﬁ’aa caolnié)argc? %ntlsfsvt(f) utn gm normal patlents This
NUCUS Secretion

maly Ibe inddGitiDe 901 ey of \aP d:rh/HPalgrcw&:y@ ﬁiEvseasebova&«fckmtb amschsease of

?sltlh %q%rv?tr%/:% ;r %ux%vcp ?ets hno ha‘(z}‘g’l li?clh olQV?P ?0 relaé trachea} smlooth muscle and

acterirs ese di'sor
bidteds akdigy bﬁfncﬁbééﬂsﬁww&%aﬂu& kG Jsm@ﬁarain@\aa& rostaglandin Fy,. When
obstruction, thickening of airway walls, | ammat i on

sivingdggavspowha TP ding heearfornd tor mofact against brodgloconsirictor agents
e ngy 1§1e,%5f0 a ({1‘19 bmafeealgg@%flg'séélaﬁeﬁét %&1&%&%%‘?’% well as anti-

al rway erreac
g ordoedd lbnoeshcwbnahcumys VﬁShkistals(leeemﬂgimd te niibiimmucus secretion in
groduct on mheezbng and 25 dyspnea. Common di sorders

FPRATYRY (Y T HECUde: asthma, chronic obstructive

pul non- ary di sease (COPD), chronic bronchitis,

Bigohdeseofethe ailmi'a)pdiamd'ﬂetye bypesrlive nlsire marioysiagterphgtiolakic and clini-
Gf?gaﬁurgs%: & gaagﬂ%ﬁs’tlc %sggdrls%rée&s %req%rrﬁza]tlgggfjglrﬂ resuﬁ*ngl'fpom airway
bpberdctiog, thickeveyg of a@@?mfalln,ahﬂdemaum onh]soof dbersaaltma)ﬂqgterstuml

r on

AtE R ot R s S i SO B RARR G B il PEPRE el octiviy, and
paseattivingg alﬁhdrfnahtléstwhlahn Chalg tresatt h)lnex)aglle,sputuﬁ@t})dﬂalyorb gvheezing and
d t
AR Pt iR e A PR TR At G i ety putmon-
ﬁ@?ﬁkeas'EHé)Cﬁ?D)\[\dyrohlcrhrbmthlml eaphpeinal el wlh"ltl)nﬁ.‘@?ii)pEﬁenswn.
d bl
g%%%h@B ag%%PE 58%998%%%%1(&ﬁ§?2;L0n$0 bronchitis

is a progressive inflammtory di sease. Associated with
CRIPD diageageof chranc ccbrrtﬁﬁi(ﬁa&kfihcd buthigobpiradientdf olre lung airways.

i Sand in se curr ncqhﬁé
EQ /| elrnftgll%xsl E’] majof bre gilngl.ﬁ1seas%sl,w}bl% F are.clirqni tstryg}lve) bronchitis
adhetnphwami ndhib eliseddas aleardongtedfwithhleremhingsdifffcutthend breathlessness.
COPD may be accompanied by pulmonary hypertension. Long-term cigarette smoking is
the predominant risk factor for COPD. The airway limitation associated with COPD is

generally regarded as being irreversible.
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bronchi resulting in increased congesti on and dyspnea.
5 Enphysenma is an underlyi ng pat hol ogy of COPD by

waela0pagosg2 | ung tissue with enlarge- ment of thBCT/EP2007/056351

ai rspaces and | oss of alveolar surface area. Lung

damage i s caused by weaken- S ‘and breaking the air
?Bgosnd%‘f)}oli]ﬂclqlltlg lle }}r%@%?snfel\ﬁgyr{u%l 0% g%éérsglt&rsé?c(f{ﬁe(% g\fﬁglﬁ%rs] Qisease is an

mepHask i@. m&mlplr@ducbonmrcﬂleaahmtaubasi imaneadean dlaneagedendei of bacterial in-

Fe% 10, Csalfﬁﬁ chh%% { agl%iaftglgrscgn 1|‘;]n1gn %%f LY tlck%rlurnfig loﬂ%e walls of the
age Of breath.

bwhnshamulahg nndcme@edmeagusmp andsdapmays acconpani ed by

bronchi al obstruc- tion. Thus, t he nost conmon

BATR T L TR b0, 0% S R LTI e

ot efabedirspacessinddosd o€ alwﬁﬂaraslucfaca‘ areeq lleng dehegris napsed by weaken-
d% aln‘ﬂ Cat%qﬁ ttﬁgta I S I%\’rll él”? thlegﬁll?é Igét@lé %[arsrtg{l] otfPl% ung‘?’l&%e is also
s fmcakhr%ns oaerrsitrfetnlphg sedrwptsrep&sallldylbeoncﬂmﬁl tutes agHe damaged which
Ea%oéo t‘Pf'eBﬂ %}SQQ § ol%t FBM‘O% Ileoaiain ftotsﬁgrta esé)?{)ge%{hs.'

reakdown of nec I ve ssue I’nTuRg par efthynma, I'n
particul ar el astl n, results in the loss of elasticity
CowPhY i s M‘ganaalrmaycaﬂ ingenuer is alv@w denowafhied bgbagtchial obstruc-

I t

% tl?lglgh%h? Elnc{l Iﬁ%@ﬂlsgﬁg%ﬁ% (%ft(?lglﬁ tgde‘easg%gges%{?reath chronic
prugheng, elsat M@ﬁp@ﬂ&grtﬂt@ cftort telbasithan 1rnte<31§¢dmuc1@rproductlon and
SRR R B SRR 00R i
bnleperciedt devetopenenu n@dlrolﬁlc GoRDhitpand entphysdni igashiblobot most
Rlosl iy RRSD U003, 9299, (2005)) . Because of 't he

ey €s and T'ini ca useful biol ogi cal
activities of Vi P the peptide has been the target of
Boakdain oéwmt@dfesiymeheﬂurtg mproghpms, inipaticuke egota, results in the loss

e I f

Sp %glgllty o d%‘ ﬁiaﬁg a%f flgéﬁqtg%}eEﬁggrgcr%tféﬂ deqac'stl@ dﬁélggg‘tlon has been
&hmrokgl ehlaxhynegnfaargi @oam NeaUDplhll;dmaseumoadldé@d tabpaptingry prote-

?S(‘elrgsp%}l%lgl%%b{ ié)sﬁn%e%tﬁytl%{}l @XR‘F (L{%{jal E I{eg pg %?6%‘3688 (2003)].

Eﬁ)dmﬁ@a 226 t10PBB Blaptase hag hedrbdiogmrto bt ealhanct@uethe lungs of COPD

h
AL U SO RO R P ap, T o @
met hi oni ne. [ Peptide Proc. 16t h Eur. Pept. Synp.,
Bepusod th¢ I_[@@@s)tlng ang petepéipt dligeralhpssefid bidogical betivities of VIP, the
g%ﬂ gltagpeoe tHe Pa?%ét\éﬁ__e\%rp 21 e rt\e/&e sfyn%é nL rp%érg%rgﬁls %r‘hﬂhé‘g&al of enhanc-
preepamanian 9f thmowr‘awobf\ﬂml@nmheduhfv@akeema tedl. lmve sepoiried a VIP
%{ia}%&%ﬁaﬁzﬂ{%%lgta‘ﬁ%‘c‘ Léug SI}‘QSF Jt&?%'ff% a?tlc fc(?&]!lt%dg 1139 Sb%h}/sv%gﬁlpound

ve resl aues ve 'sequenc
w84{0806 to EPlesﬁﬁ)t(?)ﬂiéthaﬂJSitWe 7/31? [Aﬁmm Bsamn 83361, 282365- 2269 (1980)].

D55 S S0EL St b b FAEE ARE R pigpeine -
§tito8E )} posttien $Ufvs mdthietheaPrptde PebcCl 6DERhESpL Suhp) 290-295

08,20 R AR 8 L 0 Y RO0B R

tddeiadinated WP dfon\liRr [niRanmtsiohe pltepaﬂatlpn@%etttsmmdt\/ﬁed)ton have reported a

rL?ne? f Lirfe Igy 111cP éychélt?mfﬁ egq'mecé? %Og%ﬁnﬁlg%i?%r 591 %? g%? tv%lVe residues from

ve rep or a ana
the native sequence (EP 184,309, EP 325,044; US 4,737,487, US 4,866,039]. Turner et al

have reported that the fragment VIP(10-28) is an antagonist to VIP [Peptides 7:849-854
(1986)]. The substituted analog [4-Cl-D-Phe®,Leu'’]-VIP has also been reported to bind to
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Arg4,Pros, Tyr6] -VIP is a conpetitive inhibitor of VIP
binding to its receptor on glial cells.

wQ BEndoeisinol ogy 125: 2945-2949 (1989)]. Robber er¢it/ER1007/056351

al . have reported several Vi P_%?_a 5 1ogs wth
D-resi dues substituted in the term nus of native
[ t
\ﬂe IP r Hr% lagts ggrt%zg fﬂ% ac&%?}/g(?f)\flb\wglcké g{e alt, E%%?t?mgtest Liver
Ehmmldla @E@r Géﬁﬁ Gl—986’)| (ﬁ‘oieh eral tatve vapokte@Pthian thE Aweg [Lys Pro’,Arg’,
%ﬁyPrQ‘q 'QFS] Vﬁa E tr1t2 CeﬁPh%)%o gﬁv &IPrl?lem%;%j i3 %\ég}%tgr on glial cells.
(Erei’c)‘pnﬁ?bibg)al%r@éls&l@ﬂk(mmi Reblsergcht Brabthave Reperted several VIP ana-
tion, ;198 P 10830

I'I:Cﬁeseﬁc% rr[e,psidur?(s:j %u%vsvtétruzeﬁlaﬁg% ter Eattlve%ﬁf ﬁzegtlgesdd 339-345
pk%é]’]t AH) bf)t]m:kmahalcgt bosnd ]Ias};rtlg‘lﬂl?t(aﬂré \Hﬁde@pﬂortaﬂd 2hdvwdddower acti-

DAYy AP PSS g MRAGs olt scert vi
smﬁbsgslotf thd poQursdr masdtle. (MS Péptide CQ}eiIS Shita-ahd Sakkibara (eds.), Prot.

RN AT R R -
ﬁlﬂiveﬂto Hehalro %ﬁg l!ﬁearrée/g&errlli robthndiilagrt thah hHPVhH’haéa épbarfold
E%ggrlrl?%eg Iogh)rlt%teglélrv ¢ adh 6tfy Iré,rﬁlﬁo eg | gilgwbai o rte]a?ré%l 2veral VIP analogs

hisei snBjtitMichsan abggens 4-WO-89/165857]d 195081 Batcheh 2181 hases] (1988);

URBNSp S Bamoufa P il B R cllyio Bt Dt R native Vi

hﬁmﬁdmgm@t}tee‘d[Paes@tomdoﬁ biilglicl rspeiese ] Batfhivee sl lavd reported a

trun- ns . of. Ga et al

it e Rl SgimtedlnbEnh e St oRSTS pepr

123: 201- 207 (2004)] A series of poly-alanine

Genilvtat bMese hasrat ao [Aesh —V@pdnriveﬁive[vl/imaﬁﬁshjr f@tVIPGeceptors [BBA
gl ) SRS e el B0 28R4 nd o

(2005 pf VIR fOERG051020EB G069 7@&1@65@@75(2004)\5@ (Mlavibrigt al., Regul. Pept.

1, agoni st ;ac scri hed. .
Mot B e YEE A R Py hine b e B GhPIGR repagted igarashi et
lala\IePlbaemn ExgpOTiee 303014 50180 12002 ad Tgardshi ¢t af. Jr Phdrven. Exper. Ther.
> n met abol i ¢ di sorders including diabetes
%E?Oq%%g%)éﬂfﬂw]. 25 Peptides havi ng VPAC2 agoni st
activity have been identified, and include PACAP and
¥l US2(H)59]ZQ53@Q9 Eil@iog’sloétvlﬁhaﬁfhg seldeeipt VBAS 1 bBoiftRcd (8 arXidescribed.

%nal&s ?f \7JIP gl 5L ?al W@Pﬂ% c{/@erggtwes:}l Ve [??_engfg}éschrget%ﬁ%gb%ing of uti-

hl_'yffanthedreatth lof tnetadiotlc dactdesi 1h§/lu{thIdnah>eet (@g..W02006042152].

PHARCL TR vPra ey iRt ee Rt hufRRanp ana vie

padlo@nGeurldt d?ah,&Repbéﬁl’iS 488-49RpXita et al., G atlmemadcoli Bxpr Thae281:629-

' expi.ratory f rat,e and tect agai,nst

i SR RIE B g e R e R AR e PR ARG sability and
Saivety | BRapétiatl eBiopolgitdr2Bh 7 ADA@6YS), MoI,67¢,4¢p].al ., The
Lancet, Il 1225-1227 (1983) ]. The puI nmonary effects
gD bRl Y085 LS PRl Bt e s

Fh]Brtn maiaahzl ayl 1h§mm§ee1m peaid apiraiody flac mte amd:lpa)tea:m dgadthss bistamine-in-

f aC| \ g Whi ch
Ao utge (PG SutSher Db Bl 2872200 BRPEVER € . he
Bhricet, IEpR6+12RT (EHSBWaThepmldLmia@mfécts [oBsdrmar byethis\Mravenous infusion
gPQ ﬁ! v%)r% %o%w@%é&@?n%%{e%y cardlovascular side-effects, most notably hypoten-
sion and tachycardia and also facial flushing. When given in intravenous doses which did

not cause cardiovascular effects, VIP failed to alter specific airway conductance. [Palmer et
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al ., Thorax 41:663-666 (1986) ]. The lack of activity
was expl ained as being due to the | ow dose

wa@eaossiiBier ed and possibly due to rapid degr adedi/8P2001/056351

the conpound. Wen ad- mnistered by aerosol to
humans nat i ve VI P has been onl'y marginally effective

LN R oteftes

lr CF)[%C g%(céglns (608, ?%%I)P%?Acﬁ ?ggtplﬁg ggﬁﬁgned as ‘qelngﬁ dl%e to the low
@6sc bdBidisteddIBRY fossiMy Iauwasrafp@d@rd;dahbaméthe@ompound When ad-
51 %Q‘tlefeld S/ne%rogs];)o utn%\}lé, eailﬁle(l\:f?lghgs bemﬁ%ngl rgmtaﬁ}r/ gribe in protect-
mgsatgalmtrmstamdwemdutnddnohdmnsﬂmtm {)Anltmhenalg |Phe1mnémolog1st 25:123

gg%ﬂ a{fﬁi D& oh %gou aélf nfé%B?ficgg 3f?e {j Q}ﬂ)j}se 1 alrwaé/ parame[‘gers but did

hsre@smbtectn‘aseffeetaigameﬁmmemd mddce;lritraychmonsmhgmawhieragwen by in-
ensi ve ffect onJ ion

it %tﬁéérﬁ% RN rlfeé gDut(on;%_ REICRs 8012’{&, 36 08>-166 (1984)]. VIP,

Wwhte gllvemhjr ad?esﬂﬂ,l lche beé?ﬁneﬂortéd)to] dlqﬂa}b no tBaMelrdE’J eslsypolasive effects

Yorl%ggg IOH it]ﬂb %ﬁroncpgﬁl fé%relr @V E’ﬁll\é le %sggg}l ntgstlnal Peptide, Said

badon Bhraeahi fragspNyw Yodt, hops,@8541aljcal |y and clinically in

mld asthmatics [Kallstrom and Wal deck, Eur. J. Pharm

éé%b%%ve Omg %P g@%’) I'hlag eegegl rrgt r?edotP thlia-geo %rf?lcaDCS %s 2l])'roncf1iod1121’[0ry
b"“h'Pfe@hnﬁ@H‘/ hlﬁrédtm@ﬁt/ mrennldalﬁthﬁﬁﬁbs [ ol tromanyl Waldeck Eur. J. Pharm.

RS ENR0BD R34 B ey T P50 ANptig P has been re-

paitst ©, behdweilier for ﬂmzrtraatmeit oA ARy pubhonas dl&p&trte\nelon and other air-
i nt estinal t he VPAC2
paeERiP? HRPRAeB L RO L B WO dar 18P0 bot ency.
phar macoki netic pro- perties and pharnmacol ogi cal
priepeetistedoteser, xinsvil ngalvgﬁﬂxif vageniiatistestira peptals] kylving selectivity
Po?ffﬁi% V?%b?tﬁé;'cre]{)@ ovglgfgp r0§€ : % aggra tt%ﬁ%gtengyu gﬁlesrr acol?metlc pro-
perelsezmd phaventdlogica @mqrelrmshzm MPRAGE Y RS eguingsts. dyyefiaiabty, a need
gzqﬁs Poerﬁfﬁr%xgun% }{av gsﬁater.[%urat@n o%sctlvui_y thaq.rt]}}qu yrevtously &rvallable
g- Lys- R16- NI e-R18- Ala Lys Lys21 Tyr Leu Asn
AbpResdng invRAo RGN Gtiges @ WRAKR2 1acep{oX-agSHE dfThdNOrmala-(V):
wherein 25 X is a hydrogen of the N-term nal am no of
H st C 0 16 18_
hydr)ct)?iJI eba@ﬁl %)%?gglg% flungglglrr%uﬁp%gscﬁglpégg@sa% ye-R
by an acetrylla Igfsdnm -Tyr-LeuAse-Aspdr Io»uyRofR§ oy -Gly- @hmYnaI
car boxy of Threoni ne V\/n tshonal ly re-
pl aced by a hydrol yzabl g?@oxﬁgﬁ%% o cti ng group,
nost preferably by NH2, underlined residues indicates
wheiiede- chai n to si de- chal n coval ent |inkage of the

ir r GO t
{K e%s; eﬁ}L&fé of elﬂ;‘@ ef?ﬁ%}lﬁﬁﬁ%% fin Tﬁ&h‘ii%nge 1Bnally replaced

G nbyRrhydonyzahlveveng prav@ing graip mq&t puefesablypyan W@tyl group,

200§/ t@lg%931%x§) G ER2 000 (éeﬁ%glxy 5T hreonine which may be optionally re-

placed by a hydrolyzable carboxy protecting group, most preferably by NH,,

underlined residues indicates a side-chain to side-chain covalent linkage of the first (Lys*")
and last (AspZS)amino acids within the segment,

R> s Ser or Ala,

R> is Thr, Ser, Asp, Gln, Pro or CaMeVal,

R is Gln, Ala, or Arg,
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R18 is Ala, Lys or Gu, R27 is Lys or Leu except that
R27 nmust be Lys when R5 is CaMeVal and R16 is Arg,

weR2@si0836llyys or Asn, or a pharmaceutical |y accepCEHBP®07/056351

salt thereof. 5 The conpounds of the invention are
active agonists of the VPAC2 receptor and have en-
F&nqsghs Q;khﬁy to human neutrophil el astase. Thus,
‘as sel ective stable anal ogs of native
NP 1§"|B5Xé|dﬂgeh Gﬁeﬁﬂtﬁdt REsihst BALH Wikentiies €bMotasaf R' is Arg,
el.astase present in the human |ung, woul d be useful
or it e o8Bt ment of airway di sorders, i ncl udi ng COPD
6% 4 pRaRtdRicaRAMRARES e SRNheRBEd herein are witten
accordlng to the usual convention 10 mhereby t he
N-tern1na| nog acid is on the left_ and th
Ehe GRHPFRILS il EGTaNaEE Ve NIy @fﬁ?e VB 2gecetrand have en-
H&ﬁt@awasﬁuy D KAt ndutRPhlRlM@RN THS, tﬁértmp@@ﬂdi as selective stable
?ldues iindicates a peptide bond. gjanent of am no
ahnetiveufiddtavingampriticd aeseange & the-<HReh Al glgstase present in the
ﬁhﬁlﬁn G, Woulddealseft for kk@emeht Jawhi dsbrRfd id@gting COPD.
an1no acids within the segnent. Typlcally this is an
$ond VWhere the amino acid has ispneric for PB _
ﬁﬂ] peRti q@qgemgsrwp%tﬂoqeﬂ CLEAR Al WAie afgordpg tojthe usual convention

Gilacied gt e derithASsnind haa SEHRIT £e5thY J-RehGAl 86indRRLd is on the
conve ence n. descri bh ]g é i nventi on,
Qe hOF SR

B8y ?Sdﬁ’é? AREWtsnbo e %‘Vi“é’t"%%ﬂ@“fik}?s ipgigates a

Fé’ﬁtid@%nérﬁ BEmch€ bASm ot 1S Qbth kiR EMARMERYI Al QB%aiREEside-chain
o those skilled in the art, but for clarity

t
8‘?‘@ Erléa@es fhs\iirst Ang dastamparacids wathin thegegmont Al wically: this is an

AhaRRoNdIWNeREhe éﬁl"‘lrd\la_v?@ﬁa"’srlﬁgh% forra® G WG drCd s amino acid
%u E=G utam c Aci d; Q=d ut.am ne; Hi s=H=Hi sti di ne;

abis| reprepmiRdiniess or_l)éawke-ﬁ)g{g%srs]ﬁéndlﬁa};gd. Mygpy@nence in describing this
Wnﬁ&m&&ﬁ}bﬂﬁ)nal\/ﬁiﬂm@ywn%wﬁ\é@brevMﬂ%nNUr |tl?é1\§3a|rﬁ%s amino

Phe=F=Pheny]| al an| ne; Pro=P=Proline; Ser=S=

TH=are hide dhieHeab DIgvinbnaT pxppBPing ) thoys s—kﬂleﬁyv s bupfyy clarity
YalsNaWlowre. Wth respect to the terns "hydrol yzabl e

am no grot ecting group” and h%dro yzabl e 25 car boxy

Arrst A smgtighdehpla=Arlaaiiey AFA i ST N NQSRIFAAIRR
mszj":@lwn@e;meﬂvmﬁﬁa@% AdW; ctnﬁLmEx@u@ﬁﬁnén ﬁlw}qlmsﬁqlﬂe,

accordance with this i nventl on

grolpe! e%gﬁebw?uﬁialépﬂa%tl@? Keyster Me “EchiﬁﬁﬁanéﬁémﬁngeV—
f
__S%Rﬁv%%lg ﬁg%uc% Fg%aff—%]le&%ﬂagm%ooPl)—g\rl\cglrn% ?e% ? Seane,

Thesk-TrodEns;i Trg= WﬂrpptophMﬁr#meTﬁbnnéﬁand%l#@zVahne
CI C3al kyl or hal o-C -C3al kyl are especially

il er ) egt?/tg%gﬁéer r"ﬁydfgfa eg)(i)ex %mgl%gjtrg’ge%tmgg%rﬂ%gzgn%g gr% yzable

r ou ower
Ni-ﬂBoWote@tA&g gla)lupylana nmd&stwmltpmtéﬂl-n@@d)lhwlwlﬁdt emnshe removed by

ﬁl}'m_groﬁygig canq)e- I(J:Eﬁzlizleg ¥n accor(ﬂi%ge Vks)fﬁh s FRREH A ¢ al I‘E)éénﬁ))lies 0 suc% groups

appear hereinafter. Preferred amino protecting groups are acyl groups of the formula

0] (0]
akias

wherein X’ is lower alkyl or halo lower alkyl. Of these protecting groups, those wherein X’

is C,-Csalkyl or halo-C;-Csalkyl are especially preferred. Preferred carboxy protecting



10

15

20

25

30

Al so for convenience, and readily known to one skilled
inthe art, the follow ng abbrevia- tions or synbols

wa@e@sosmd2 t o represent the noieties, reagents BOOEPINE7/056351

like used in this in- 5 vention: Ne: norleucine;
CaMeVal : Ca-net hyl - L-val i ne; Val :

1@1 \X Yl%Jl eﬂ Lo 51[29/ escuf&t rd IKyFesters, NH, and
é% E?% i‘éﬁ‘ ace e an % FEF Ac ﬁ ¢ 5

@maalkﬁamldmb:emgl eepec[?lw?\@refdlrﬂht hyl ac et am de; DWVF:
di met hyl f ormam de; DI PEA: N, N-dii so-
n -
ﬁ%éllr (g)'):f(ll;} Ilg%gggt zrﬁ}dar-zgoniﬁg l&%‘v\% t4 '%irng %gﬂéd fn #& lcnq thH%Bng abbrevia
doms@pymbylsam bwditd ndpdesentB@Pmoieties, reagents and the like used in this in-

?%Q@oﬁiﬁ aﬁ%l %}%pﬁgg/b%éi &%Iﬂtnﬁ yahne, l\r)[o'zfalpggsrgetgnl L-valine;

2H EH hemaRhE uaﬂéﬁh@ Ak é{ée)yl ]AC:LO3ac%t1$ @ﬁHy@.ﬁﬁE PAAQHT ORE M cid; ACN:
hexaf | uor gphosphat e; yrrol jdinaone;

NVP:  1-
ML TR M ﬁ‘ﬁt imgthylagetamides Pﬁt%rdy msfé@zg‘?rpﬂea%#e) DIPEA: N, N-diiso-

Ripyeatyl 2Rk TR\ ¥fiflfdro8dtkic «HABHMBT: NaBfdrat®hzotriazole; DIC: N, N'-
onbar ment mAssS EPectrorretry ES-MS; el ectro spray

AP TAERT RsiEAS %bela@émao%w&%ﬂmSéduﬂgthu@gan@ phosphoni-

ber- l@éxﬁﬂuéﬂéﬁh@)@hﬁie, H’Bl’ﬂd 2 (%Z@trﬁ%ﬁ@qbﬁy—lqr?) 3-tetramethyluronium-
unbr.anched c i c_or ic, 15 saturated

bﬁ@ﬁﬂawhewh@ s ME; |1k@ﬁghyl 8TPY5110i<19W|n§: Wapégggﬁoﬂam assisted laser
H@k@hﬁfﬂn Mﬂizgtlfbrﬂﬁi?hebﬁ ﬂ%l‘lk{*inB MSJH?fjathn BUrsbREMehuhed. sgectrometry,

Wiere cyclic, the al % group is preferably C3 to
KomdS slestrappragsrags 5 omet D, Tisp@npereperEbiy C5 to C, .
Where acyclic, the alkyl group is preferably Cl to

@%Eseldrﬂ%?&n ﬁhlﬂe@ﬁﬁ*ﬁll&l Grhedi a@@ancﬁ@(’l 6r ﬁ’liﬂ)ﬁrfaﬁ&@@ S chEbhtyelic,
e ro opro
fqﬁu% e ungaiigagq%,qp 1%?]@3 yr%ﬁhﬁ;gﬁr%/caél?yl E)@d?a}’ which may be substi-

(dt&%msngstnueanmer@aﬁht &H@@lﬁ{vl)@r%up is %Qef&tabﬁy c3 to C1,, more prefer-
preferabl t hyl used herein, the term

ower
alpli s to ﬁevaﬁ@r%wsfeéﬂ%h@at%% Mbﬁrﬁﬁéﬁél& the glkyl %0@? is preferably C; to
I%{ﬁlo'r& refe‘%ﬁﬂ&'@?t(ﬁ@? &hord @?@érﬁazmh}(leetgyl dﬁ\lobﬁr(ﬁpr@f)yl or isoprop-

yny drocar byl radi cal erein sa
Vlévvw‘/ tant‘/lglus%b}ﬁ‘/hcg tatarycpityl Ocper&ﬁlo(%%}lég A-Reahyand isopentyl),
AfYEhleferhiWalerdi kyl group is d, C, G or C4, andis
preferably selected fromnethyl, ethyl, propyl
n- pr.aopyl i sopf opy! )y buty ) )
§\§ aifdtlwe%rt{lf gy ARl | meangg hﬁ%‘@gl 151@1? EP‘PF*‘H?}P?@ shppr acyclic,
sAGMted JFRARSuAReORd. Qifahy ¥r ﬂuﬁ%ﬂ) il 8 kddical wherein said cyclic
cycl oal kyl, hetero- cyclic or heteroaryl group
mﬁ alkyh group isdrpongt Cy fﬂawhslﬁal %aHE*I‘CMEié%loij%ﬂ SEQHPHS o Co G 01
@Q et lis p@fe%lﬁfbl@ctedqw A¥edthyl It rﬁr@?ﬂ){h%ﬁﬁ?ﬂw lisopropyl) or butyl
2-nor phol i nocar bony d%oxy but ano
m-ppiy ﬁ%@éﬁ&@?PWUQYﬁ@EH hoyI 2- phenylacetyl
2- nethoxyacetyl and the like. 30 As used hereln t he
he ﬁ%@d @Eelnh th@&@ﬂﬁ‘taayls HRahd Jru&ﬁdm@ny wﬁﬁ@s@édh Al ec@cloalkyl hetero-
ocyclic aromatic . group eny|.
Bﬁtaﬁxhor hgferoard ghayn bepneldriag C%ﬁ%wﬁgmmnédndudes groups such as

ARk HBHRAT benzB7I0YDyria BRI HNAIY 2 0RGABLiARa Bronyl, 4-hydroxy-
S erably one. het o oaton W 2006/ Gogeds o 4-hvdroxy

fera teroato
g@?ﬁ@&zﬁ@?@@é@w P%Hé)n]al \é&en&%ﬂﬂr%m@b@ﬂ%tﬂﬁpdﬂg like,
substituted or unsubstituted. Wiere substituted, there

Wk h!sedgﬁ?@ﬁ ahk Yerﬁe‘ atylt hednsSdfibbitutQrainpilRsiantd carboc chc aromatic
ent Supstit in- clu

preferag % bst i ents
SLVBoHBR 3R P qn[;( Sorg&e stggtegppd}psurﬂg%{gwted heteroaromatlc group
asnthialdgydne(o@ nfbre Spt@ﬁidblmr&ghaeﬂ)awaﬁ.u bsti -
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tuted phenyl, substituted and unsubstituted benzyl);
hal ogen at ons and hal ogen-contain 5 ing groups such as

whadosabieyt (e.g. trifluoronethyl); oxygen-contBCTEPZ07/056351

groups such as al co- hols (e.g., hydroxyl,
hydroxyal kyl, aryl (hydroxyl)alKyl), ethers (e.g.

%H( gﬂgél C?n%r %}Ll %X(%IUPS%II xans&ung%h or ﬁ[@q (gét)(l%(é( KWhere substituted, there

car ones
arhlkgdncaaﬂlp baylto 3ahlb6yﬂtmtdpre®ny Ipaéfklylb y laauiblstuaerno Sybstituents may in-

! al rli%lncc%rn?a n1¥1g er 6}1?\{%1? b%@iﬁ(g Q%a)r%lfl]’%% (g% s(u%ﬁtgtuted and unsubsti-

car boxy Suc
Hﬂtdéph?ﬁ(n@l gubsahkerkymhummﬂltut@dl Henx;;l}; :habgetyahtahis)ahd halogen contain-

?1'@ %cl)l&:pasrsplchlgs I, )}I)Né %grlﬁt\,{or%%re%y g{(ﬁ\ég lclc()}{ alriln ﬁ ?uch as alco-

m nocar am no- C
hohs nog diybonyl, hiy&ry)b(yall{m,rwﬂd’[ydroxyl)alkyl) ethers (e.g. alkoxy, aryloxy, alkoxy-

&3 @%ﬁ@%%ﬂg%ﬁfegﬁq\él al k %)Xalrg %rl]((e) onesk{(e)rg]yehllylcarbonyl, alkylcarb-
anﬁdkylca'ybmhmwmkmmbBb@mf}bbﬂ?dyl,ky]ﬁmuds (@p. carboxy, carboxy-

%llkglz ﬁ erﬂvgt?&egrgl? %glegllx _s([ﬁ %yﬂ(oxgcr%ﬁoangf L rag%) %é}brﬂnﬁ{gﬂkall alkylcarb-
anﬂbnnhmphambnﬂykﬁMQUQwmmhsnfpgﬁnnmmﬂkawhmmgmgmmdpdkﬂmnum-

PR RO S AET: Bor e PaRB oeg b ol Bt carbonyD

cdrbammhtes (e a@oxyrﬁﬂfum,ylaﬁyﬂmaaﬂokyda)bonmatmﬁo, ammocarbonyloxy, mono-

§ﬂ1|11];ag§¥l%gl§1togl % ﬁpgy g@s Iibl'clgr%ogf 1?1}%5 eas e%_ m%tngecr)rs di-alkyl-
alhﬁﬁdCSﬂh’IOﬁVl.IS(ﬂmO e d{'yllaﬁmm&caﬂyinylaahkgd hhrdgahkyjhtalmng groups such as

wiea??ul fi n}{' %%lq%§%y3%1§$ % 15%}(1 mgp% or ch alkylaminoalkyl),
sidlds) myﬂﬂaé by, cyamoyyatibdliony Inft dsyslilfor-eotaihalzar ooysutisasthiols, thio-

P PSR ! (e ke R e BB T haltals o Mhatunipator
ﬁlkwl@ml'ﬁﬁﬁalkszlh|aﬁ<lylsﬁlffon}bzﬂbfn areltloin, drodilfveyl raaghkutfahyl, aryth1oalkyl aryl-

I qu rine, rom ne .r adi
RIGHTRE. o BrlonGilons ot ReeldeiSis o p iining G gnore, preferably
oﬁb&&ﬂﬁﬁﬁ@hlcally acceptable salt" refers to
conventional acid-addition salts or base-addi- 25 tion

hat et al_n. bi ol oqgi cal tivepess. and
RSt P, F D nblbeb Rt for By et Bt iuf B iodine radical,
praferelsly f flaoriseichbbine of brerhim iredicil gawdirsoepréfa@blyaniwrine or

ganic or inorganic bases. Sanple

g@lds or OF
PSSPl on salts include those derived from

i norgani ¢ aci ds such as hydrochloric acid,
hl’;’/lthrmiat@l‘ncdlya{cmhtaﬁig/ sl Girefeisco a@mwéntlsmkilfaudw(ddﬂmnchalts or base-addi-

d
Eih St PR QIR B @Rb G Pl 6 RELhnp G o
ﬁ}rtrmllajbanﬁlsaré fanied f30n aﬁtadile &al-toxid drgarﬂc bdmorgamc acids or organic or

har | f
gn{%{rgq%gcelgagfs garﬁg %glld déld % ﬁag%inlc’é]%g élilods %Fﬂ@rf?%m éré:c?raamc acids such

wlldydtrdik&ﬂ(brﬁdmﬂ Sadmmlbeorbﬁ&erdaﬂyzﬂrbmdrt &&l, sslfurivcdcid) eulfdnois acid, phos-
sodi um

r i efcgdd@v{ S a ﬁ%}sggf cgﬂ QFEALLC acyds dg(':h as p-toluenesulfonic
h(&ﬂ rsan@iib yhé,tm@uhanmlf@ﬁﬁit G(de,d(ﬁcaha' hed,chermic atid, citric acid, malic acid,

ot e &g W RS A b GRRONP R S B Perived

ﬁbhﬁnﬁﬁmngu&qKﬁﬁmuﬁpmmnenmﬁﬂp@mﬂaﬁ5qummmbanghphyﬁﬂaahmhas

P BT Dy S0 WisSS. Beenfbgob psisabin of gphgpmaceuticl

s@hpbird Giy. diugConpesids a wel&no®ngechniyus &thid is uddd. in attempting to

Phar maceut i cal Vmgggh Fornms and.

1mprove properties invo ysical or Befica sutgoility, e.g., hygroscopicity, flowability
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Delivery Systens (6th Ed. 1995) at pp. 196 and
1456- 1457. "Pharnmaceutically acceptable ester" refers

wo o008/0cmyent i onal |y esterified compound of fPRCTEPBOT/056351

havi ng a carboxyl group, which_esters retain the
bi ol ogi cal effectiveness and p|90- 5 perties of the
89 Q}?&Hﬂ f QI) %ﬁﬁ%l %eé gn gn? 16t gf S ?Igaéeﬂt%e{l%sa%:ertotrrqg and Drug
respondi ng active car boxyl
E)eh‘cbry Eysaamd (éﬁl Bd. 1998 )eat pgr RepmdidE6H45%.e ¢l eaved (i n
this case hydrolyzed) in vivo to the correspondi ng
¢ ' ' 0 I
h@ﬁ%é&#tﬁ%glﬂ%&gﬁéﬁg es&mg} aggrlls 20 X\’{EJ)I?\}%EEFI? V\&I% ?t%xﬁéjd compound of
tmubnbldvyngsadastaxtyligredp, vehigh estevs tdtalheheblologm}b¢féct1veness and pro-
I [ I
gé(rcflesogfl té? goTﬁB&nds%)f%ugiI ?rgd VI%? pl%%\}etglqﬁ?ﬂqo i(fglvilﬁg o@ah%ln) to the cor-
spstdingiaaite warbhxyigraciol iEdameles pf gérigdiupe whidr pholeaved (in this case
I}%&‘SBBXA)% ip/ﬁfé%{h% brrggp%%iﬁ-ﬁ%ecarb%&gﬁcpﬁc‘{mla?p}hﬁ)g’? 1%I v@rﬁél‘?ﬂle cleaved
by b er mmphzaed etithy-lowdr alkybwiielk ts cqmomllbmdohtaumdesg nivith hetero-
| t . 1
)&EZ nyscllo éa\%eoﬁjlgrﬁlp\iiels \%/%;Lg)ﬁg Rﬂ]éc'd \%rele %kaﬂ%tst%f?'s él?%%/hé)?% 1){1yv|?l(i=’1ch lower
glkyiupsulis’otdt@i with parclmdmesppmmnﬂurmg momphdibmyNimethyliptperéllﬁie, etc. The
glfuorué N elcrﬂsfs]]fcf)eavet 1519/%6%&1&20re;n%?ghﬁlxa }?mcﬁlno eth . aflandlrgleetH}%ammo
etbpip durdsndcsonwathl thbbEsem 11De8tlgm, -0IONod rahsgspns1dered an ester, as the
A RERR e il el g tosratuPug Yt T Spy Bvonding
&tbbmlus a@i8th Ed. 1995) at pp. 108-109;
Krogsgaard-Larsen et. al., Textbook of Drug Design and
%n%ﬁ%qgﬁlg&l?é]l?goégfnug 8{%}11\}3"11& df Qnd I!hrSeé{/sg'gf ésteargg)é Ir‘%lgeo (862%@)/ of phar-
nfacémltphﬂompouwﬂersewmlaklel i8 Dealghyotﬂ ngieugsoBumd@ard (ed.) (Elsevier,
|l1\bs§55(r§gf gg‘lé é&arg%/l%? éi?f Phar%afeqltfg% ﬂqsavgglieoar%lost é?jrglﬁ_?/e dve?i §¥stems (6th
Edel 995 pstept I(Dan/Q%ngxgdehacbes e ab,Oigathwol o6 Drug Design and
wher ej the N-term nal am no of
hﬁv 9 enn[ (%%1 ﬁaoﬁggyg%%g? % ‘the present invention
pr ovi des a conmpound of forrmula | wherein Y is 25 the
hydnoxybafimehethSptesemntiimadntioapbowgesaf compoeod ioherorula I wherein X is
r
X\'ﬁg&r ﬁ ﬁt?th? Rm/eglﬁﬁe}g%n ﬁ}"n@g% ?t?cﬂge Q%r/ xgbl% salcﬂlc)% n‘p% Hq{ replaced by
af adetyl grdup. In anmbe'rembo\dlmsntttheplhzyejrt oxvenoén progides a compound of
nt t he
s R MR EX R aReel S B bl 15, STERUME
vvher ein RZis Ser. In another enbodl ment the pr esent
Imen¢rigodipent/thd esesentgoradion grefiddseravnipeund 36 foshmenal wherein Y is
I .
e B e TSR O T 0B e 57 Rl LURThI by s replaced by
Sét,. oranGaive Walbodimerd tlod presene iryediioreptovideea p@mpelmd of formula I
t wherein R5
WRUEIE Y RPLRtoReBr B EOMPRAY <o Mo ikdhine, U0 Fon
pr ovi des a WO 2008/ 003612 PCT/ EP2007/ 056351 - 10
bopmpounibdimehoihapresent inpration praBdéss @erpound oA frotriwy I wherein R is

SAPAAL RN hBR dRh&ER SRS prlegk\ﬁ? Hveffion provides a compound of formula [

wherein R? is Ala.

In one embodiment the present invention provides a compound of formula T wherein R’ is

Thr, Ser or CaMeVal. In another embodiment the present invention provides a compound

of formula I wherein R’ is Thr. In another embodiment the present invention provides a
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provi des a conpound of formula | wherein R5 is
CaMeVal . I n one enbodi nent the present invention

w@e@sioass2 a conpound of formula | wherein RL6 PCHEPN7/056351

or Arg. In another enbodi nment ’6159 present invention

provi des a conpound of 5 fornmufa | wherein R16 is dn.

LOAROTHT e TR AR KB 8 17 RRl LU PG AR Renion
srovaids Aebinpbhied f 8@l liwheedh ROR @ua¢Vgdes a conpound

of fo_rrrula I wherein R1_8 i s Ala. In _another
B e aRsr e it e pr o Brernd of Bt herein R
RIAGr MR tn th6theF &ﬁ%ﬁiyﬂeﬁv&@tﬂr&@ntﬂh%ﬁt%ﬁ%r@vi@é%@&%ﬁbund of

f 0 fornul gl erein RI8 is G u. In one enbodi nent.
?‘Hgl“iﬁ bwhgrein, %S@rﬁvi?lolﬂ WeHr gedodinetHisunesest InFghtAn rroyides a

YRp&ITY F38rmiils  kitSreid R'°QNRrNMDOdi nent the present
i nvention provides a conpound of fornmula | wherein R28

o B B ar T R e e R HE R wheri
Ryds ag@foder EMBodinteat fHepdsehiantdh prbiiés denungdaiformula T
hydr ogen .r epl aced byﬁ%ﬁ acetyl grouP, Y is the,

w%a%& G Lysnie aother pnhafiment fsaresnt PREEE pravides 3 ggrgpound of
hmrehoxywh@pihaced day. NH2i 20 R2 is Ser or Ala, R5 is

Thr, Ser or CaMeVal, Rl6 is G@n or Arg, R18 is Al a,

s or Ay, R27 is Lys or Leu except that R27_nus e .
tli%nmw%ev%&&m Im‘éﬁ’i‘&o}f‘eféo‘flées&rcﬁfnpé’ﬁiad Ogéor@z%a f@herem R
lsM§s. | n anot her enbodi ment the present invention

provi des a conpound of formula | wherein X is a
drogen of the N-term nal. am no,of Histidine_.or id, .o
‘a?eo%g%ocﬁ@ﬁ{ltat & Breé?itéﬂvengegtpwwﬁers &fﬁ’mp?upg 0, ﬁ)ému?aaf wherein R
Rygs.oxy of the C-termnal carboxy of Threonine or said
hydroxy replaced by 30 NH2i R2 is Ser or Ala, R5 is

E-I?élfle %eléocﬁ%leéqgg g?els%t\égeég'ogi/pggvs e‘]i':?é c&%qoggc?l%? {rronsu?asls v%rherein

X is ahydrogen of the N-terminal amino of Histidine or said hydrogen replaced by an
acetyl group,

Y s the hydroxy of the C-terminal carboxy of Threonine or said hydroxy replaced by
NH,,

R> s Ser or Ala,
R> is Thr, Ser or CaMeVal,
R is Gln or Arg,
R" is Ala, Lys or Glu,
R* is Lys or Leu except that R must be Lys when R’ is CaMeVal and R is Arg, and
R® ;
is Lys.

In another embodiment the present invention provides a compound of formula [ wherein

X is ahydrogen of the N-terminal amino of Histidine or said hydrogen replaced by an
acetyl group,

Y s the hydroxy of the C-terminal carboxy of Threonine or said hydroxy replaced by
NH,,

R> s Ser or Ala,

R’ is Thr, Ser or CaMeVal,
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R27 is Lys or Leu except that R27 nust be Lys when R5
is CaMeval and R16 is Arg, and R28 is Lys. 5 1In

wap@slessienbodi ment the present invention provPCUEEPA07/056351

conpound of forrmula | wherein X is a hydrogen of the
N-termnal amno of Histidine bf said hydr ogen
&ph@@ﬁgng%?an acetyl group, Y is the hydroxy of the
-t erm nal garboxy of Threoni ne or said hydroxy

Répliasedlsypr G2, 10 R2 is Ser or Ala, R5 is Ser or

MeVal, R16 is »R18 |s_Al a, 7 1S or leu,
B by orgn F%‘eBS/’g.appfh st be %mva?%l? G bR g KB Arg and
Qe ds may be readily synthesized by any known

conven- tional procedure for the formation of a

eptide |inkage between am nqQ acids, Such con- i
Sb%ﬂqt%%mbadae@&&%greﬁﬂ% [Rygation pgpvides a gomgping ghfopmaled wherein
RI 0GEARY R0 R8N dTithd NOGrRina PARRBSA HidtidMe He BRI rEFI8&d by an
al pha am no group of an ami no acid or residue thereof
havirtRgYi®euUR20 carboxyl group and other reactive groups
BT otiehk @gddRd of R d-E@mim] LABbYy 6@rHexhe 8F QUPhRIroxy replaced by
anot her am no acid or residue thereof having its amno
groifler other reactive groups protected. Such

RONVEN iopA@]. procedures for synthesizing the novel

conpounds of the present inven- tion include e.g. any

B0 iidSeploaseM&pti de synthesis nethod. In such a method
%he.fégghesis 25 of the novel conpounds can be

ar 1 8d” out by sequentially incorporating the desired

AHi noAlaci d resi dues one at a tine into the grow ng

ept.ide chain according to the general principles of

olf%g%ﬁﬁ Suﬁ@@hods. Such nethods are disclosed in,
B®gisLerrifield, J. Arer. Chem Soc. 85:2149-2154
(1963); Barany et al., The Peptides, Analysis,

PRSI B Bds 8ol m s af B 5 2V 5 Rhown conven-
tioead pparcdtiedohthic éomaddipnrod fagreptidelinkagpbdtdecrsyminbesids. Such con-
may. be perfornmed nual Ly or, wt aut omat ed -
PR aR R SErSTRCRE B St PP Bl RERLE Permisgrag gopdensa-
ben betvwlebrz g, fré@atparntioo ghuempi afah asynd hed esreidupeptreafdaving its

ot OE R R BBy Pt OB 2 PRy Sl sroup of
piicthecinhing agid@u pssidustthedofldvingptsevend geoupchenhaatactive groups
reicikfn fromoccurring at that site until the

PI0t&¢ting group is ultimately re WO 2008/ 003612

PCT/ EP2007/ 056351 - 12 noved. Usually also common is

Sihdh netresnabproofdursdondymiteesainigribe goaliporopoandsafrithegpresent inven-

’E’}Sr'l gnclude e.g. any solid phase peptide synthesis method. In such a method the synthesis
of the novel compounds can be carried out by sequentially incorporating the desired
amino acid residues one at a time into the growing peptide chain according to the general
principles of solid phase methods. Such methods are disclosed in, e.g., Merrifield, J. Amer.
Chem. Soc. 85:2149-2154 (1963); Barany et al., The Peptides, Analysis, Synthesis and
Biology, Vol. 2, Gross and Meienhofer, (Eds.) Academic Press 1-284 (1980), which are
incorporated herein by reference. Peptide synthesis may be performed manually or with

automated instrumentation. Microwave-assisted synthesis may also be utilized.

Common to chemical syntheses of peptides is the protection of reactive side chain groups
of the various amino acid moieties with suitable protecting groups, which will prevent a

chemical reaction from occurring at that site until the protecting group is ultimately re-
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or fragnent while that entity reacts at the carboxyl
group, followed by the selective renoval of the al pha

wa@rimooint ecti ng group at all ow a subsequent PEREP100TI056351

to take place at that site. Wjle specific protecting

groups have been disclosed in réegard to the solid

Ee%g)g%cf atr%nyl%gé afsg ggljnﬁlorl]:lgg ﬁq dpr?{egttlgrhgﬁhg al?)ﬁa a.%tl grtotelston an amino acid

gr hygmau mle‘lnttlnamatltyyemm th@carbdwefl gmpeﬁoﬂowed byriheoelective removal
S ha, am n

8\{8 ‘[h%J %6 rag}l %%&e 111 %g? E$ Y afs’)lrl%ste%ue%lt ‘;f]‘egacg]cr)% goptgkg Bl%(?e at that

s&l é/&’ hfbdsﬁemﬁmpr(ae@ngtglr@lmﬂmt/dﬁbﬂ’w dlsyhleecbnnbﬁlﬂlt@ the solid phase syn-

E'?Olls'l T os’cf'I Ct spo Sld%l | te%)%c aera?l? n1¥1l 0 ac1 Za¥1| bO)C(pﬁCf%cteg rl])¥ la protective

tite benzy oxycarbony

grwblconvﬂnmnnyllmyd &)‘rhhm;dspecpvﬂamnmh&[dzlyll sollion phase synthesis.

oxycar bonyl, p-bronobenzyl oxycarbonyl,

%&:ﬂﬁﬁ% lgg)ru% a&ﬁ’% llg?r&étgértg(g E}g QXlllitab?e'grlo{’ég{iggéltlohp selected from

promettia mlxgthmgypo pynacrtmgrgycbup(smbl as allylpkaaibonyl, berrglvaycarbonyl

E%p %)dps{1§§tﬁﬁ‘}ed %gn%? %?aﬁb?%}f ucﬁ% O}%—_ Ff&é’ﬂe%é%%fcﬁ’r%%}ﬂ{zl p-nitrobenzyl-

I SOpProp
omplrb@pyll, palycmobemyloxy@mbbrarl Ipylbmhg/rqdmdo)prgpylo)dymbomyl 9- ﬂuorenyl—
&nﬁ{: dcyﬁzggcgrtrly(l) Eﬁmoc gﬁn%&lo cagl ) ﬁf {NIB%C)t elil%r}]latlc tirethane-

pipe pewttdting gomﬁpsmhlae (o2 ba'd/ldmycm’omm}ﬂ (Boc) pdiisopropylmethyloxycarbonyl,

%8'%1% y eyl Len 1 agi[ %lbﬁﬂc%r’rlr))gﬁyl Her?lflonyf)ci(sigqn%s)t preferred for alpha

dﬁliréi;hoteyaoﬁ 3,6, -trinmethyl benzenesul f onyl (M ry. Pnc

and Mr are nost preferred for arginine (Arg). The

%ug d % 519 BRayBY I%?ec ed i Q}ﬁrcﬂe&ffljgtg?glllpeselected from nitro, p-
ro spel ec from 2-

ujﬁh@wmlﬁmmk@oekyzaﬂﬁcﬂﬂ/l% p(eﬁta@ie{lﬁ)lthoman 6-sulfonyl (Pmc); 4-methoxy-

g?)*y rni!?leglgﬁ)ze}{ze%xyuﬁ?); o tr) %Enc %nd% rrcgr)?o[st %rgferreg ‘t"?rd_gmme (Arg).

rmy be protected by a suitable protecting group

$Bé e@hﬁﬁlo Eroaps nag bz protédded Dy a uitablediro et i oHe08 ¥élected from 2-

i d-Bzl) butyl (t-Bu). tBu
@ro ggfzylgayqaabor{yg&r yfzé %bynghéergymcarhq{g ?23Br zgld and Boc. Boc
&-tREH A6t [SHeRHRE fovYyhe protected by a suitable
protectl ng group seI ected from 25 4-nmethyltrityl

%T%@t g{BBﬂgﬁdﬁq 3l ljrnlﬁ}’ g B%)Ozgc?é{%y ﬁ-ﬁ‘&ggﬁé%%estmgrgf)m pelected from

BQQ?]) (RN, t@d&h&bro@&ﬁiyl (2,6-ICILIz1 L, Bed mesbutht @FmN! @4 if Bfost pre-

& @d g i e i ndole group may be protected by
1§ |f?ra Ve hrest e )-group sel ected from for ny|

(For) mesityl - 2- sulfonyl (Ms) and Boc. Boc is the

B B Qﬁﬁ(ﬁdgp }r ¥ B %roygﬁed(b% a sﬁﬁgblz Pﬁﬁ@&%#rou selerc)ted from

ro ecte a sui'table otectl

éeh@gﬂefdyf\g@/lﬁ} Bnh.to- @mmqthomoau@yl (Témdb)z 4p41ény¢th®o’§rt®lﬂw (4-meth-

S LS B 8 T TS B o R i

PCT/ EP2007/ 056351 - 13 The i m dazol e group may be
Phetnslotesgtony may Saiptatbdted by oswblepyoigeivngperovp edewe fremrfprmyl

gfd.\l %esug\%—lsalfo(nﬁpgi\s/[ts?%ﬁl EB& tB\élc 15(‘[-1';5 'ip}ost % eferfe‘a f{nh@f rBP. st

erre solvents, 1so0 ropan
(i PrOH), nethylene chloride (CH2C12) DI\/F and NWVP were
The - and y-carboxyl groups may be protected by a suitable protecting group selected

from t-butyl (tBu), and 2-phenylisopropyl ester (2Pip). tBu is the most preferred for (Glu)
and 2Pip is most preferred for (Asp).
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pur chased from Fi sher, JT Baker or Burdick & Jackson
and were used wi thout additional 5 distillation. TFA

wowspwsechased from Hal ocar bon, Al dr| ch or Fl uRer/apzmo7/056351

used wi thout further purifi caLé DI C and DI PEA was
purchased from Fl uka or Aldric and used wi t hout

har ifica- it
A P8 e BT L S8 SR o ey
8l Boh,an8itgtyh( Ghle iFirtdatheQoost prefémasoe (Hand used
wi t hout further pur| fication. Protected 10 am no aci ds

AT BRG] (PG AR R B L TRCLATDRE s NP were

pEthed Neos Jishean]T B’aker vy Bofdidkhk $aksmagpenreae weesl without additional
b Yo
sﬁﬁ'%%nr Iy%:trAh{\f% }Jﬁ%l%s enzﬁr%ﬁlg%ﬁr@cgﬂﬁl%% %ﬂ?agﬁg)dsg(gwuhout
ﬁlr&@pphyﬁmtwof styrene - 1% d| vi nyl benzene (100-200 or
200- 400 nesh) obtai ned from Bachem Anaspec or

B ang efipER % ﬁﬁ:hﬁ-gatfﬁuén @lu*g% ggggirfcﬂ%hg %%T%chgvgﬂéﬁffgﬁﬁ& purifica-

resins were er a
pen.f Hﬂf&hdend:thd&mlﬂd@ EEM%B@@ tadptthaiddth©)l (WRY) wereduotheded from

?xﬁrf%h L%Tlg Qﬂl%@éalﬂ £o. %D%g ?éedréﬁgoﬁé% ﬁ?ﬂé@tﬁﬂ?{gwrlﬁc%& Protected
ey qc1®w¢rag®§mdhymé therli ¢canfightationand emreeolv@medl errgtrierdidly from

i .
GRS gAML A AP B s con
ﬁi’rreghb)athuv byer2hir¢iPhiCgs@ppMNViRons! metieg poimt prioPwrisai Benzhydryl-

fa
peprtémgsgrsl év\]gr Zm%?%p@@lygn%&fﬁg‘? én%l i c{ ﬁﬁzm?ﬁ? glgénr[gngo_%o%?/r 200-400
trieeh) q’mallhcxbfrgmrﬁacwrhyAnbepmorb"ecbfabgedl‘@mmtédeI Thtglhitrogen content of
FITEL e ﬁﬁgrallygﬁet%%e 9%§1%§3r32 %/&mal though ot her

equi val ent em ca esi s in the art could

be used as previously nentioned. Solid phase
Ehjght prefirmanes lopridrenosthtdgraphyt (FPLC) tvews mpmductasieh EDEhgparatus

p&ﬁ&shfiggﬂfoﬁarﬁ&ﬁe é an % 112 pH %ts eCE Rt mgteﬁgglgeglt %gégqaﬁlgler and

sui't e resin a‘'starting naterfia

prigpaamelch $pecaemanhomigl mlahlemelangthél\bddt@ot etinadyticalbHPLC was
gﬁ%ﬁ%ﬁ 1?3@%85)%8 ?géﬁeﬁﬁ@%eus % I;hrpmt @ g%%:lngﬁ (gg?gm%ﬂemmgh Preparative
BPbE-separkeorns waecim ars Pprs(it Rplumns (50 x 250 mm).
S)-a-(1-(9Hfl uoren-9-yl) - met hoxyf or mam do) - 2, 4-di met h

gﬂeégé%;e?eg%é]yég%ﬁoﬁgg%gﬁ%ﬁﬁgi %&e%&%%réﬁ%é&hﬁ?%%% sglgtél@sm by the
methrooixgeneraHy tescabédbyi Mlemifield ( néxmr iGhemmh@oar8;2149 (1963)), although
GiRF FJg.Lfgfg{t cﬁ&lﬁ‘lclé s?lh{ﬂlles?iy?@cw\’fdﬁ \ﬁl\]jtfﬁ ?irt%gmél HIR:Cd & pﬂermgsly

aval ene use ired _
bentignesly rHohd @hmdylhthssualn comnsnbst fromttbel Camrrdmamndt dfehe peptide by

%)l%)?l&lg] q)lrlgt‘e(ft%p %99 8&4199(? 9%]8 t(E gﬁlﬁl@?eorgz ﬁ 0§1§§15}start1né Allhat?rlal can be

nmetic ar
pt@@aﬂédtbtyauadkeg arBHp«hatﬁmlmo pmterged auhmol%nmicbypmmsw ligKage to a p-

f)%[ gfm%%be%%r}gfoﬁgf @\l ﬁ{g% gy 8}3%%1ltﬂcllen]bgonrdg)ae%/géé%n L3 &?ﬂ?&s Linker,
spk ipN@R, S )t@elr(emﬂud“fay 9l:3¢) wRahisdfoamdnidd)erl4-dndethyloxybenzyl)-
vacuum Loadin of he a ag| P onto the resin may
phenpayaels aad }gly o 19 gpzhy rylamine ?BHA) resin. Preparation of the
hydroxymethyl resin is well known in the art. Fmoc-Linker-BHA resin supports are com-
mercially available and generally used when the desired peptide being synthesized has an

unsubstituted amide at the C-terminus.
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5 anal ysis of an aliquot of Fnbc-am no acid resin or

by determ nation of Fnbc groups by UV analysis. Any
wanrsacicezl am no groups nmay be capped by treat PCEPIN@7/056351

resin with acetic

in methylene chloride or

T

anhydri de agﬂ di i spropyl et hyl am ne

e resins are carried

t}/c arg Xo 3n(%0

am no

DhEE IBQI% resin using
ng gro

&yeémcmmeedtedrfdlen obamn@ acehali rnumts, wFPh per5| edllun/!a],entslﬂ amino acid
%)rlécg ek rl? b A& (‘ﬁ)géhrﬁreg%e%t I Rﬁ?lé 221 flg ’M{e Af%)%l)l mage e wn?ﬁ/ed a%d dried under
BMﬁuns Itqapimga)lf khye amlmbmmdd)nlt'@theowum (haty fhe demmmﬂ btyfantlin@aad

ﬂ)ﬁSIS Q

oac

h3Ba i Qr e

are coup

Ctln
moc

59191 I'eStllll1 81' I?]y ?%er

stepw se

ected

Jggroups by

UN zntatya]sn Aam unraetedrehiat groups ohe be e@pe@ bptneajtmgtes iresin with acetic

I'Iihe I'l te Iar\{

are mell

e

known in the art

ase synt

A e‘{%%jetﬂﬁr SRS

sl SOt

For exanpl e,

the am no
e peptldes
appropriate

Tke reaige atescafied thoaighsyverdl gspsitiae eycB@R) add amino acids sequentially.

ThE TR R B Rp O AR B

el ¥R%

erre

condltlons Piperidine,
ere are

piptdzamecr Dhaph @i 20-alO% Wal in DG ra@ehfft wedf@ thsporpdsedPreferably

%Eﬁ% ne m?DI\Z{E )rlsr‘[I

maybe utlllzed Vhrlous reagents such as HOBT, 20
Rellgrdng shesamovaiofritoeal {dGSuino gmeke@ing group, the subsequent protected

Ws%reg ccE%ﬁ?Jd d%d%) A%ie(%

emc

The Pepti des, .
IC"% lltghze‘11->ress, 1979, pp 1-284)

(ﬂheldesi%ed ? dté?{bzc%t

e cou

2!

15%?1' 1Ht%rmed1ate, protected

qﬁ@bhwnnzehth@n@ymghmgmnsmydmesmupﬁmgé@hcw@uhenekusﬂwsohd

PRI sy

%ﬁ%ltldgfe[re ﬁfe %Béx&? ml_ﬁl&é%ﬂh%t If)%/ﬁq%ﬁl €l ?c%pgizéte re-

2000 psypbsiuthpes DMFBCIP rﬂmmié tﬁ@%ymopémlodphwp]ﬁmtﬁumﬂlenwuoro—

R PR SR Ao gy S

)bd%lo IQ?(%& activat-

hgagdls seclewdib20 0g/Ba036 1ad m@rﬁﬁaacqmwrﬁs B3fides,- 1. A 0Meienhofer

VPl B 12

?’9 CEI%CES% tha be utlﬁ \%?{O\lﬁe ?%T%er{tg %ucﬁdls HOBT,

asure “to Vo

N-2@irotysgeaiesiids(HOSoupmidi 1 ¢-dilealrd 13eimgirody-dogbdu?, 3-henzotriazine

?M@Hﬁe{% Imayvll% addngl){]o e rcce)uplPIYg mlx?urrésalnsoerﬁern[

Preferred here is HOBT.

The protocol for a typical synthetic cycle is as follows:

¥1m1zer}hte gysntthetlc cycles.

Protocol 1 Step Reagent Time
1 DMF 2x 30 sec
2 20% piperidine/DMF 1 min
3 20% piperidine/DMF 15 min
4 DMF 2x 30 sec
5 iPrOH 2x 30 sec
6 DMF 3x 30 sec
7 Coupling 60 min - 18 hours
8 DMF 2x 30 sec
9 iPrOH 1 x 30 sec
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to determ ne extent of conpletion [Kaiser et al.,
Anal . Bi ochem 34:595-598 (1970)]. Any 5 inconplete

w@ewglod3sg2 r eacti ons were either recoupl ed w t hPET/EBIY056351

prepared activated amno acid or capped by treating
the peptide resin with acetic %mhydrl de as descrl bed

hove Th fuill v nocco nh A no

oy o 1 HP P2
AUV T, LILILA >3 L1 L ASSCTITTY UlJLI UU I UDI IID VVCI

i n vacuum for gever al hour%v.[ Pepti de synthesis lrrjégof)eec

performed using ian Appli p@HBChsyst em 433A synt |hesBaedc

(Foster Gty CA)Y The FastMc 0. 25 mple cycles were
used with either the resin sanpling or non 10 resin
sanmpling, 41 niL reaction vessel. The Fnoc-anino acid

fesems furall dastsiogyvad couplingd. wergnmiddddre@ voluresdFND - 20 ml/g resins.

T/ HBTU | thentr nsferred,to th .
b iods B h ks sERDRotB RN PhiRdtite hifhyarin est
tegut@stne ederlnyof cbplendu || aisGADHL, ADal. Bioahah 345696 6918 (1970)] Any
l et te 1:ecglp$ %g ?%gﬁ%%nsnxgegg F!glileé &ﬁrogﬁf(eagf}')ﬂlgﬁ?gb}‘ prgpargf Stivated amino
m@ er tajjpl&bwls@atmgihé @b@tc&dems\htdasicauitcbrfh@aﬂdmwdefs@rbeaabove The
r.,UV nonitori.ng. or conductiv

n 15 n [

BF&?E&;@ RO o S S paR B Ao b aci d i n
cartridges wwth 0.45 M HBTU HOBt and 2.0 M DI EA and
Reptidegymhtdis N2y bb pliidrinred; usDgraapygdied Bﬁ)s?dnﬁn adsikenth@izer (Foster

P R e ool Birmutpls L e s G RS b s gampling or non

adginvamgpting, 41ank hexctie@cdssa. nTheEmet ahifio add uplr wek didsolved with 2.1 g

N3P SR sk BBl Ry aa TR BL BB o b cacion
V@pai.eﬂe:rﬁa&cwhﬂmdu{i%ﬁgcnycleIm@agepm@emadﬂ)yEm@apdaleuBADmFD,”
m ra t he react

for . mat el 0
e SRS TGt pera it driey e Charsdeen Srpflg for Fmoc
déprordtidreusihg 2090 GpediditasINMpdie] felangiswashey anexandihg, for 30 min

Elo%bl oupl i n S vver run gs rfor%rﬁg ({ﬂq ocedur ef
L IS Gy RB “%’&M ‘“éltsa Algfor &‘éth"aggné’ amino
had mr&trhwgem‘nﬂe bl4erM (EHST/WH@IS’[ anida. 0 M DIRX acchupiting with IND

ti drlde s were al so
Rt T B RSt Ml B Ry P et i RS Ty 2D vessel; B

fepReth 19 s msdelb f@&rarisfea psfhernctivai®l arhito@edad thoreattiodrvessel for

t he a nt of s ven o&) ?%ﬂnts transfa %ﬁl The d off of
E%HIé‘ rﬁB‘”c?\S/%lt 7 am@ B Ypifngy PeCig MIF W@OYE?F?E?g onandotto
&% rBfr tiaG ivesselFard B yd’ptré'seﬁﬂs Thgot el fer dD@ﬂIﬂgdﬁ&ndgé) QuEM Big, for

et her

the cycl repeat.ed and strung t
tﬁéﬁé%m ARSI e TedignoBhel ﬁgméhl%a% ey fyajcally extended
ByTh dtﬁté@lg gﬂmoﬂ@ﬂer‘ﬂv‘ﬁg‘:e oY nsNDELE HALE FcﬁAi DdEXIQIIn%QU IQJ'):bg)lé B&uplings were run
eco m Nno acl to
BbH F%HPH% HATpEray rﬁf*%@[@ﬁﬁ&a | dNBET Bydulsnyspieaxpabigsuch as ¢
o rﬁ@ﬂﬂh@e &ﬂkﬁlcteawsh& SN Y falccta@pmfgefhﬂpmﬂc HBRgadividual

for, final deprot, c- i on and washi ng.. WO_2008/ 003612
POf i 26t 0TBeSEble by pairngBE dy{ThEsioS Vi sERCtions, such as

pehdfartiee i sideg t(ﬁaer Elh OMAYEntRERSIVER 05Yéﬁtg&ﬁ§ tréﬁ‘sfferred The cycles
Mat t hews, NC)

erty (CE or atign,
'éwe%? %Fgﬁ\h ‘Efg‘i"&ﬁh%(’l?eo"’rm%%‘lde %amthlq%&l%fstra peptides,

BEaR@IenGhOYy I tlietd I‘é?édt&flarﬁif stithgheaded. Porba e, BACBIADEIFD was
The m cro ve. editor sed ]t% ﬁ)go rammcr OV\@VE
PSP crrln Bsdipigming ac u Ayed peBa FBite cpyigp the second

Ai0acaE; fdllowed by BADEITADEIFD to couple the third amino acid, followed by
BADEITADEIFD to couple the fourth amino acid, followed by BIDDcc for final deprotec-

tion and washing.
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5 coupling and capping with acetic anhydride. This
type of m crowave control allows for nethods to be

wee@anesd1t hat control a reaction at a set tenpPCHEP2087/056351

for a set anmount of tinme. Thge&éj berty automatically
regul ates the amount of power delivered to the
I at t e
fllﬁpq&fge? %s?s I%lgg P gé?orﬂegm'mlﬁl %al%:i:{cgm/gé ﬂgﬁtlge %In@%fsﬁgr Fdlberty (CEM
Gerpopataing Matthlewwﬁ @).9dék eyatthckmenwaypﬂograadne@foraindbhmoephng and
al 3}@?}'@? r%gc\}\}aﬁ}s{atbogl?c?%gec}o ocLetd% firn%%éf Pc%) eliv% edltor \as used to
progearh inmmkemwaBHpowasheth¢d50r usq}ﬂ,urﬁngBe Emol: )ieer&Stmn Wmino acid
R e R e B
nretlfal\ﬂE tcsbé ukatedl thalt:oonted@hemnﬁon(at aedt dempayaiiré fog a sérameount of time.
ect ed am no di ssol

M crty ultltlo(r_)rhatlgal iy rf%ul alss thae STy 89 Q%werrlag/g\éetr?dotgat\gee geagilon to keep
ﬂdel teimperpturagt the aﬁtpoﬂﬂs The defapke cfdesedaminioracll dolldittdOBId-final de-
HB e co : :
S R T P
peitideat ed am no acid or capped by treating the peptide
resin wth 25% acetic anhydride in DMF. Each
SRR 805y BB 33 SEUPLIR %R0 08, 5w o
pxgv\QrZS andolni Restigens dddeblto ﬁg 3020L Fectiemedssamithad Oaol df DMF. Fmoc
g)epr OCO(?n Ié(gs].}:;egrnosrlf'n%d wrlélgl 9% 81 egéfs%lellrrll %&\gﬂdlgtﬁ)’\r@ olfjgac amino acid
mmimg,eﬁlho@plro(tébﬂedMn)mMamdm‘d&sthdmdDMGrto deqke a@e?d\ﬂ santion and

%gt‘[%}%e 1‘83%1011 afeisél rr&:i cg:a%}m&cr act er(e%tﬂrpf%%}tﬂ A HOBT/-

HZBITU anditd TAEAY N MO mnlyalsc@n(ﬂ])ttEé()u;(lingh}achm' wa@\e@ther recoupled with

h f Co . 40C 300 d WA o
PR s SRECIOES S atned ared ARGt V80 250

Actit walialride HOBMHBHAdh degravtction AcdipAag hlvdatappirigaﬁﬁction was done

DI . (1 nmL 0 metho for, Coupling .(50 t.ts.
bt My hald A FVRE e PBAT R o Pl BB AP S eting.
2008/ 003612 PCT/ EP2007/ 056351 - 17 Add cappi ng
Fécath emimhauid taelibg fotlowing ¢.2owane cvbplivgrcy(leamp iung)

(50 watts; 70C, 300 seconds) Wash resin with DVMF (10

Frh(}tocol 2 | Transfer resin to vessel

Add Piperidine Deprotection (10 mL)

Microwave method for deprotection (50 watts; 70°C; 300 seconds)
Wash resin with DMF (10 mL)

Add Amino acid (5mL)

Add Activator (HOBT/HBTU) (2mL)

Add Activator base (DIEA) (1mL)

Microwave method for Coupling (50 watts; 70°C; 300 seconds)
Wash resin with DMF (10 mL)

Add Amino acid (5 mL)

Add Activator (HOBT/HBTU) (2 mL)

Add Activator base (DIEA) (1 mL)

Microwave method for Coupling (50 watts; 70°C; 300 seconds)
Wash resin with DMF (10 mL)




For synthesis of conpounds presented here, a preferred
synthetic procedure is shown in Schene 1. Schene 1
wo-es/083omk - MBHA- Resin 1 1) Piperidi ne/ DVF 2) PCT/EP2007/056351
Froc- AA(P) 31/ DI C, BOP or HBTU 17
Frnoc- AA(P) 31- Ri nk- MBHA- Resin 2 Repeat steps 1 & 2

nnnnn

Aos AA(P) LRI AR S5 AR B9 RATE) 5. AA( ) 6- AA(P) 7- AA
( P) 8- AA( PMierdd@iR) Metbod (RQafinBAS( Raytd ZOAA(3PY teconds)

o ﬁg E; %‘%Wgﬁft%sﬁwﬁﬁ@@f%-&@éﬁ) 17-AA(P) 1 8- AA(P) 1

AA(P) 23- AA( P) 24- AA( P) 25- AA( P) 26- AA( P) 27- AA( P) 28- AA(P) 2
9- AA(P)30-AA(P)31-Ri 'n k-M B HA-Resin 3 1) 2%

FA/ Cl2.2) PdCl2/ Bu3Sn 3) BOP/ N ) . .
R ST O B A BT ARP A BN S B2 RSy s Aloven in
S@etreAA( P) 9- AA(P) 1 - AA(P) 11- AA (P ) 12- AA(P) 1
3- AA( P) 14- AA( P) 15- AA( P) 16- AA(P) 17- AA(P) 1 8- AA(P) 1 9- AA
(P) 20-AA21-AA (P) 22 . AA(P)23- AA(P ) 24- AA25- AA(P
) 26- AA(P ) 27- AA( P )28-?&??5“§ 9- AA( P) 30- AA(P) 31-Ri n
k-MB HA-Res in 4 97% TFA/ H20/ Tl PS
Ac- AAL1- AA2- AA3- AA4- AAG- AAG- AA7- AAS- AA9- AAL

- AA11- AA12- AA13- 4- - AA16- AA17- AA18
-Amg-AAzo-AAzl-%%‘i‘%g'--%A25-AA26-AA27-AA28-AA2
9- AA30-AA31-N H2 5 5 Theatnent of Fnoc- Ri nk- MBHA
resin, 1, wth piperdine/ DVR)PaetidnedMby coupling with
Froc- AA( P) 31 with a reagent2)SoobrAA$)DIDE:, BRBPordiBTHBTU,
where AA31l represents the 31St WO 2008/ 003612

PCT/ EP2007/ 056351 -18 amino acid residue and P
represents an appropcirAR ftintMBIIA-Rgsigr oup, vyiel ds
Froc- AA(P)31-Rink-Resisn, 2. Repetition of steps 1 & 2
for 30 cycles by adding the appropriate r ot ect ed

ami no acid at each cycl e,tyi el ofPe tesﬁ"ﬁsdég“lg‘)%%qvﬁ 3. The
side chain protecting groups on AA25 and AA21 are
removed by treatnent with 2% TFA in CH2Cl2 and

PdC12/ nBu3SnH, 5 respectively. The side chain am ne
AAREN AR F-ABEP ) AR ) AP )AARE ) M PE AP AA(RITAAPESAA(P) -

FM{ )12 )1 P 14—6\A 5pi ) (PY-AA(R) '8 Aﬁ(P)1 -AAR, 22-AA(P)21-AA(P)22-
ST el e v
peptide cleaved fromthg 1) 2% TEAICH,CI,

2) PdCl,/Bu,SnH

3) BOP/NMM
Ac-AA(P)'-AA(P)2-AA(P)3-AA(P)*-AA(P)5-AA(P)B-AA(P)-AA(P)B-AA(P)S-AA(P)10-AA(P) -

AA(P)12-AA(P)13-AA(P)14-AA(P)15-AA(P)6-AA(P) 17-AA(P)18-AA(P)19-AA(P)20-AA21-AA(P)22- ]
AA(P)23-AA(PY21-AAZ-AA(P)E-AA(P)Z7-AA(P)2-AA(P)2-AA(P)X-AA(P)¥1-Rink-MBHA-Resin

4

J 97% TFA/H,O/TIPS

AC-AAT-AAZ-AAS-AAL-AAS-AAS-AAT-AAE-AAS-AATO-AAT-AATZ-AATS AAT-AATSAATE-AATT-AATS

_AAT9_AA20. Ai°\21— AA22_AA23_AA24_ piAzs_ AAZ-AAZT-AAZ-AAZ_AASAA3-NH,
5

5 Treatment of Fmoc-Rink-MBHA resin, 1, with piperdine/DMF followed by coupling with
Fmoc-AA(P)’" with a reagent such as DIC, BOP or HBTU, where AA31 represents the 31
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resin in the same step. For exanple, the
peptide-resins nmay be treated with 100 pL et hane-

walzaokioads 2 100 pl di met hyl sul fide, 300 pL ani soPET/ER20d7/056351

9.5 nL TFA, per gramof resin, at RT 10 for 180 mn.
O alternately, the peptide- rels ns may be treated with

g‘l?ignorgu& 1[e 1|de9 %SI.C? ?%pri%h NG pg%%rlateg%rmécggég ﬁ?@flgggg@c

aAdP)3]t Ranlé Rési, at @@partfonmfeteppil a2 foof 3Dy Hyladdingtthy hppropriate

trifu d,t
FLieq L B EL B AR, B0 GE R HES e T S o
bhAad aral Am?éfardlfenﬁtvé’d)bﬁtrdatmm wen 004 mg ﬁdCH‘{@E aad Bd€l,/nBusSnH,

RS eheeThE st AP RSINEY ALHTHLAS S [EO3IRa by rear

sieat eith BOMarghNMéif DMBtceeldidqui d chr omat ogr aphy
(HPLCO) on a reverse phase Pursuit C 18 Colum (50x250

Fhserbie Bhedi M vigdtaf SRGS2 S Frhd Byl sffaved from the

FRingif ttRdsankt fert oW @am Sk QQb/@Eguc@Lﬂé&thl‘lay $e ademned @ithY100 uL ethane-
started at 2% B buffer, 2% -70% B over 70 m n,

(ivlibf, @00 Al dlﬁieﬂ%s'ﬁﬂ:ﬂﬂel,—li(m uhbaifitee, aBd 90. rﬁ%TFIAAp@I-ﬁﬁIN)of atsin, at RT

BadRasgral Mty de PoEleNsHS Y e Dep Bl Wi ey Hsopropy!

sikpanad 8 mh LTFIAhperrgrzmi ok tagin), 8t RDagado ein Shhdmsla us filtered off and

C-10AT anal yti.ca u rever se .phase Pursuit
BE G B0 e R il PP, eSS ARG fotftlabd and the
gthadliagdttis detarli@d YT heveidud & washed Whbfrive br Airedvolfnes of Et,O and re-

TFA. uffer B: % TFA/ Fractions judged
ctogiest D s B‘iﬂduﬁ%’r‘isldw‘i%ggﬁoé%‘é‘ﬂnand | yophi | i zed.
25 Purity of the final products is checked by

Bﬁﬁfu}alhbﬁabf ﬂti?kfﬁd@rpepudee\a&r}s@ﬂ)rmlaas)ﬁ Shahadvn (&5 8ASYsaére By high

f.i duct I bi ect
B?r %Jé‘ﬂ I nﬁfo ggrgglgé@%f@gquf {Lefygr(i%:ﬁl%a %%}11‘88}’[ @38 Column
%( %d ot @,@a Aﬁ@@ ﬁmS) pﬁ?ﬁtﬂe‘ﬁﬁgésra)fe QEQI@@m alnqlnﬁrhgm amount of water

anpl es, products yielded the expected parent

md-laqemtr\lw artd e ayedpt mbl @lumn Gudiennedlbes isgenarhlly started at 2% B

rypedods, t e
AR el 1) METHLRE, RUPLASALSIO Sl oy PR oo
a GOWhretee)lf a8 mdkeins Uletdctign ésxpedd at@ﬂQ/QS(i) nmEXefraeti@s containing

ed. |

cr)%lgc%r?rg g{b@? tg(gér?d %g%@?@?&é ?&%g?n ohltsgl%rbgdznlﬂ@ E‘OA}“ analytical

Syh@geusﬂmensepleq;t Borsagdnissobimmo (4.alx bemof) ajiflorgtefad2.5 ml/min.,

b3 h5aATS et KB S MRS pER T TP L

Fhetlmsegégﬁd tb e @hsutbaentgiriteaprovlededdiyophdzed.or m of

pharmaceutically acceptable salts. Exanples of

ggng g{fg}g{jféﬁag Ircgdﬁll%lésq% %Hle R& ﬂfiﬂ%cﬂﬁﬁ@@?%@%ﬁs@& bRkl Ylumn as

staleélabovec |Pt11rfurml praaluicts, ar(a@wfgmtedég 6t atom bdyebardinent mass spec-
FAPERYE S 0! LARSSALL AP ALUGBRUEOORS 1y i

pmdmcts avidid tbactpeasd parent dd€ianhs ovithomndsoptybletinyits.

cellulose, and salts with inorganic acids, such as

!&MQBQJ@ Ve d%g;drﬁ) d ﬁl‘?thQ 11.’1%%1{}'195 99&%‘35 sfs dfi“’t‘llléj‘)’ PAéQj LdcUbiof as demon-

acl procedur e
tmteémt%namphgﬂh Aphmdmde g Jadtasy sfab&@mxaml@esalm Ekaropha 25, such

E(ﬂnﬁolﬁﬁs I @8enhanced stability to human neutrophil elastase. Therefore, administra-
tion of these VPAC2 receptor agonists would be of utility for the treatment of airway dis-
orders such as COPD.
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artisan can be used. In the practice of the nmethod of
the present invention, an effective anount of any one

wo@R00sAMB6the peptides of this invention or a coPGI/RRINDOS6351

of any of the peptides of this invention or a
pharmaceutically acceptable saf thereof, is

?’Hﬂ;}(ﬂhé&ﬁr{cﬁ %f ﬁ{eﬂj ?K{%}{t 1(1)1(1%&’[ (‘tléﬁ %%lprg\ﬁgic?l%c[ﬁg formP (H‘lp%armaceutlcally

aaﬁjmahlatsaltsn Exdingples oﬁp@fﬂnnﬁd sa)hts agothosp fmnted cm&l Penmbdausically
Qccgﬁrgn 4 a]n? e%gdsor )régig,ﬁao%c m elcs: J[rlcf a%sa)qurblc S)}JCCIIIIC, benzoic,
sahttylavemdlmby],lfonrc, Blhlhmnattﬂffmewﬂriﬂp)o,roarcemt ak pymoe&.agid, adoyell as poly-
erp gg’ll E 9 L Pga% (ga?lrél G aézhc%Na rsctgilr cg(ypnehth aetnl goesg nal Ile’[s vgﬂglnorgamc acids,
ae:hczs hydrohalnrdaadsr(e Bh hydlmt:lnibnt asd), |suifurllq eu;td dr phos@hsao sigd and the
Ik m&%yr%r cen g%’ﬁ Etatlr?lrgélgtgc%r?nga%egtycéﬁg igcsclef))tggle F E%%vg% toea skilled
hioisan vdrt e useaht i nuous therapy or in a single dose
therapy ad |ibitum The ther apeut i c corrposi tion can
ﬁ{ ﬁl% tch‘ucg tlillg nge?l{i(aa o tngres??lﬂt 1m§e ‘uv%I a?rpoqfn? OP Qny one of
nj unct sa ’t s c
EhBI piptldxrs af mh12 Ohehtgorf ar mcnﬁb1aathmo@fe@uy afl gzl pezptldes of thls 1nvent1on ora
EHsrtmga:,crgus fall el cgc?ap gb ¢ sall S%%eto I1so il muﬁhs%’rlgc? }lilltﬁ %Hﬁé{‘l t%(e) %E%afl and accept-
alhle nptlesb !khown\ne titei aon eitlserpimgtit arde dombemntioel Thefcoafpounds or com-
Pgsnptnosrgfsm It%sﬁf;eraﬁl uiu\s/teefe%l c;r%( gfae%gltb{l]l%%l grvn?ﬁélq%l?rf@élglrl%, parenterally
(engz,emtrammlsaﬂ;arlyefrftmtmowlyyopnﬁcuﬂanﬁmsm reaallyi (Rigoy soppositories or
ngscfﬁn% e%raﬁqa er{nﬁe % bs;ll(}na Iecétrhg)spgga %O',I]lg Yrbn%gﬁtuo% ‘#%.g., by aerosol), and
hethe 6drm oﬁmhﬁdlqm@bt gieSeodslcbsagﬁs umlucbagabletst d’ndsuspidmelons The ad-
COIT. Lt on Can
Enélglgtr?téon G %‘11‘:?“ 1|ne"1ssm% Stk ﬁgsag r%’t“élr E%P‘I’Ii}mél(%f fhgrapy orina
singletdber thplraptl e«t tilighuho Mhw ltl&tra}mtlﬁc éﬁngosﬂbmrnchnmj]sodfe in the form of an

i on- exchange resins or

ORGP B P aPREEE N Bk B8t B imgigcia,or in
thedpanof ﬁ)bﬁ),deg‘adahld‘ sustaaeidoelhe, coanwsitioa foi debcuthh&us or intramus-
qﬂ %ﬁ% an be selected fromthe 30 various oils

Fhe hY I?H%%e of petroleum aninal, vegetable or

synthetlc origin, e.g., peanut oil, soybean oil

ithoe tled methlod oﬁd&meni ilnveraimh ib pactitddemhe\ﬂ&teﬁe‘f of sahptoms is specifi-

(éeﬁlrye ocgugire eo)gg:e{ agﬁ aIEI‘I{jrilen? \%{:ernﬂshvgltybtll]llggef ?CL f‘[j[hl% p% nd[ dljlventlon is
éfbactively pmtcﬂc@lbis eosidhwitus on prophglacexaeginent. f or mul ati ons
for i ntravenous adm nistration conprise sterile
p¢11ar1§1% ‘ﬁﬁeﬁngrrlseésoﬁ‘ 33“ ! a?/rgt Inngfr tﬁg Icc?rﬁéés%%or%e%e%f, can be

sqigﬁs,dd]uaadstc(r%)ases,rthmatl&rcompqsnm)dm can 1ak1e tgueon sf mbletst pidls, capsules,
and r ndering, | hent%rol i Q3 ¢ eE){he ro\(\ote%ofo ?r/nlq g’lg%sz(e binding on

007056351 vadtedpre ShRITEESY & 5
fDchemhﬁrgeSesmmirlmiek@irtgrm hipice pidte:lh osggles) ,&Iust,alr@ﬂ wdese formulations,
qgt:%cgrgs?%u gl at rsge{hmrg%ls%)‘sol | %I% et}éer al?grl“he G hr%'e# ansbe selcegted from the
m:rrmstodarrmhei,mg thosH Qfl‘petrbleom d&l,maﬂ,megdaldk bmymilthdﬁp origin, e.g., peanut

Sl t
gl@mlemtelpcwfadrecpln@ndammtsl, paticalddy (Whlcﬂﬂs@tunh vaEh the éldnd) for inject-

Slgg F](?gjuvesf?rs etXfai%]:P aéﬁrﬁ-&lﬁﬁ; g rﬁg‘i\@?&etnlmqgac&rrun%%lﬂoril fcgringgse sterile

aqueous solutions of the active ingredient(s) which are prepared by dissolving solid active

g l1 Igé}e/lge%%ﬁ)elprrn%?%%l olﬁe g ﬁ,jﬁ )?n\é/g}tle like. ecattegrgo ihe, aqgleoulg dextrose, and

ingredient(s) in water to produce an aqueous solution, and rendering the solution sterile.



10

15

20

25

30

pressure, buffers and the |ike. Suitable
phar maceutical carriers and their fornulation are

wale@snosezrl i n Rem ngton' s Phar rraceuti cal Sci enP€EEP300H056351

W Martin. Such conpositions M I n any event,

contain an effective anmount of he active conpound

%ﬁ%%ﬁ@@‘[arﬂa%&ﬂ%als& %wngtﬂicqu&ea{tgtjcﬁ rcegglogas §[’Hc8§)e, [a@tose, gelatin,
e proper osage for proper a

tral, rieg flour] Ohak,esilica, rﬁmesiuwt@frata, sodmposmdawf gly¢eeol monostearate,

E)Orcﬁf?I% Llon%v eﬂ 1edosr11<|1,]rﬁ gr?)ﬁ(n gﬁlc ﬁro&%"ﬂ? igl 901 xf\f%%rt* {haholS gﬁcli1 the like.

ﬂ“hecd&nﬁg’smmlsghety lefsubjeeted tudi)pcﬁo/tnumadi phd{tma@amcaﬂaddutaWS efch as pre-

S atlslélsb ] 1t1 tno abe tg rWe tmed emu si I1t Iam%}ltesl s\étwfora

aee tb he 2atf'ten gg physi Ci \/e%er

ﬁtmdmral’muﬁfanwnﬂ thod hlteh&m&d:)ﬂe p&armacqmﬂuﬁdaaserﬂmdethmr fierchtdation are

%1ehs%ﬁer e| em1 %1%151;% IZI{I%C:e%P c&? gcl\eallrgcte%el Ry Ea\f\/f ecatrillr\ll.egu%fl %(r)rrn%gSI’[IOHS

aith imnary. eveEt;) corgxiaml esEf,ectNeemdnme of e atﬂn\l@&loa’[pomnd together with a suit-

't?lgie caarE‘)St {oa%dgrﬁrelé)fsif(et t¥1g 8 (ﬁ})e aﬁ% % rglr F gr 3)6? {}dr%inhsgratlon %0 the reci-

peenpound of the present i nvent ion is ad- mnistered at

a dose rate of from about 1pg/kg to about 50

gggh a¥1 eccr)]linggr e(% eflq ttrlllgﬁjlre;/igntqrenl/eln\éc u%ﬁg Zollsjrscr)?lrgisn mnlg:elr lél)g %ctors, such as,

frgsdwl raann-:em of adlhmmnou,st)le ageeandahe bbd:;cwaght(ofrnhé uﬂh;ezrg and the con-
fidon'o ueaslu})jee { to%nstrea g ari L‘ﬂ%m Al b ec1d|ecr1ni) S'[fe‘endmg physician
epreerrarouteo mnsralonlspul

advdterirstinat Suwh abynanal of thia laaﬂn&tqompouh’&hh deisrrmhed by the attendmg

gHySécaadle%rﬁvg?esrgn prflr% Lr 8 8¥re$ hogﬁéére%lr alir%:cij 1{512[h%jl gléprr‘?s? lg% gr{a}qe%fo cnuve amount”.

pores@nipld, rheadise G ud[alattfam admmstramcbmrs teficallyie thenaagdof about 0.5 to

[ e or mul .a i zed 0Si &
il DA Ee bBATLEM, ARt BRG s T BRI R LR PR i ac-
ofiniktie padso arEl®se rﬁteeof;frmpab@ttllpg/kgfto aba@rtoniygad/dowder s
of suitably controlled particle size to effectivel y

Jrustlrhg osmotic

gogre%eﬁ?atlge %/eyyer%%l?r{eng %llc C{Eee%al %ar\e’\etera% klnawﬁmg sugcu%aneous, intra-

Fver Specit
frmsmjhmdontra\cénoexjtﬂeytal btiaat Cl]EClh(ﬂlngSubl(nlg’aﬁlé,rtﬁtﬂlsmml pulmonary
%1%2 %traggsgg:fhe Igrefertrgd 1ouls o c\)/i’eadmlnls’[réil\fn JQILIS gun‘ﬁona cér-l{l?r}lfsz[gtion by oral
mbmmenIMemsdmﬁmdmnnmlgr ad&ﬁmsua:ﬂroraglayl lIEtLK],e aarndolizagoms£an
%ﬁueé)g%solu on of8 tF1 C?lr ; { rF ! nﬁegsterétggvegl:ﬂ% SF ?1%%1élsp1rat1on of
nmtenized)drymcmded ﬁﬁnmlaph)as nﬂ&muhmdajonqmnmoss tiapinchate the com-
P%l% i(iigeg ﬁlg rerxT/]Fple %i{éet it I Onhp gglﬁ%iﬁélu e%gfa%ég%lfl I;]r(ljlcr(g)];lized powders
aﬁmtpb]atabetmlberdr paeticle ElZ@DOCHfﬂGttBA&Iy pmVlée fdrtalwenlaodehvery is well known.
o er f 2008/ 0036
Rl B S ST s T hdor Ba PR B tungs
(Waterealdodse Ghlcadrk yr DECT) iaveewe bioent nnahe an. for

pul rmnary deI ivery of said conposition. In another

%Hbo merggen % rllt?cy eeﬂtc; onr<]: lepog/ Ld S & ut@gl%?ne%t 1"[18% contalmng
SHTOR For™ i Mhar At 1-n'Padm ni St rat i on “Comsri s hg
amtrplgumslts,afnd the nmjdfaucth apodisatfot dmgteatnent of pulmonary dlseases in-

gla n?f(ﬁl%' cally acceptable carrier or excipient in
ofléion or

In one embodiment the invention provides a pharmaceutical composition for inhalation
administration comprising a compound of formula I and at least one pharmaceutically

acceptable carrier or excipient in solution or micronized dry powder form wherein the
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5 mcronized dry powder formwherein the concentration
of the conpound is sufficient to deliver fromabout 1

w@euok@goieo2 about 50 pg/ kg of the compound in a BCTHEPMW07/056351

i nhal ed dose. In one enbodi ment the invention

provi des a nethod for treating pul nonary obstructive

gérﬁg{ o dl’ 1?) eg%lgte? %g?fmac%g%gaﬁ* &gecagﬂoqﬁfcgﬁt%ta 0{) glilmonary
pgiviery dayidtconmlositibn 5@ agbigt dmypdmienatlmhavamwa proodds a
gﬁ%oﬁe&tlcgpcofngpos&lon qr m;hglfahgn a 11115 ba %Bac%)rq élglsnlg a compound of
fmramﬂmbeam at ¢aabt qneq:(tmapa@bheﬂlyawepezﬂ)lecnarmaeror pk@pitni in solution or
fc’n%r%}lfzg&" dOr o%cfe% in (& erg{nyth 9(\)"{9;%{1 ratlo(.%lrg? t}l}@ & 3 o (f' 15 suff1c1ent to
compound i pr ssent” aF PG O] ogi cal I NRY
ddiveefromatbioan1 ﬂgx’lkg tqnatbdm) ﬁalpg/kg@lf theejoynp@ﬁmdam al smgle mhaled dose.
corrp05|t| on, to a person suffering from such

8’1?(#4‘31% od[ulIllgl(’:ft 1Jhn Yrg%}lhgrp gygvjl% q ?#ﬂg(r?% fo:fl rtllegt%gge}gﬁﬁj%rg \2! oq)structlve

dmondletsusg r@@PBncmlbrymmmdmhmsmmgl bymnhalithe scdfpetiafandent, e.g.

QYR E%){égpq%g‘?s’ B %@&gg%ﬁ,%ﬁg%ﬁ%&%ﬁ&cal cfiposition for

ihakldiion SdmirAstpatidinacotipris Fﬂgel- cBirpo@ind -oAsorailya | aik atllgast dreu

B\}rlarn}_aceutgally ﬁc%ptﬁle C%Irler Er excEnentJIn ?ohli‘uon %Sm1cAsn1z?9 dry powder
ﬁ)rhyssh@%lyl-tﬁz yemﬁ'dnmd\ib-l@r({sﬁu-l(l SE@ﬂrﬁth@g&)ﬂ-chtwe C(mcentratmn for
rﬁ‘%)nary ifvletgf O.Fﬁald cgalgosl? cr)% enrg %(ckﬁc’ gesrlsc'gr? %f?aé’rilngéryfn?ssucﬁfglsisorder.
and R2B isLys O NOOON OOOON NN OOO
TvairNeDicd WillNow b frtieNdedciibed i@ thoDo@Dgl-anileS) @hish @ intended

%\?lﬁl l%tﬁtﬁbﬁ%lwo%ﬁﬂﬁ%ﬁ@e Q2 Qvelihl: 0000
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O t(o OON N The above peptide was synt hesi zed
usi ng Fnoc chem stry on an Applied Bi osystem 433A or

w@20mB00BMave Peptide synthesizer. The synt hesi RET/ERHS7/056351

programed for doubl e coupling,,using the nodul es
described in Protocol 1 or 2 afiove. The synthesis was
Mut on a 10 0.25 mmol scal e using the

= Li nker-BHA resin (450 ng, 0.25 mml). At the
end of the synthesis, the resin was transferred to a
Erampledn P\re;maliommf fec-Hliraberr AspThle- Pepthied Bhr-Ghs Am-[yr-DhF Lys-Leu-

et ed ArEaE BRI AL e S, AR B P s G-y

each. Th&hra$Hn| Ama@EQﬂﬁsNﬁCa})eNﬁzl, fi. etaiomi)duwda)é fortuba B¥%herein X is

FE)) Ie FF)) tE;D{j S—%gl? ﬁsa&gg g‘g nggelfﬁ hrh?_%glsﬁkj ﬁ hgk ds Lys and R*® is Lys

vessel securely fi tted with a rubber septum To this
was added 60 ng PdC12(Ph3P) 2, 150 pl r phol iyne and
300 pl AcOH The vessel S Wi th . o

nBUSSnH \f/ﬁp n added syr nge | ack sol utifon
vvas s %p Ny nd f
e helL,n ﬁ)j\ o

eat ed. ) ooV N tNhe Sg
was W@é‘tned vvloth , 2 x/‘rprd% ©59% IPEA/

. MY DMF, the peptide resin wag 20 cyclized b d\H
treat ment with BOP and NMM overnight, The resin was N
washed with DVF a CHzgil\i and fhen @\ed under
vacuum The pepto d avedf rom thexrgsin-usfng : ©
13.5m9%ﬁ2~¢2 ngx\t PN Opr Oy i TR M
for 180 mi T. IThe t was addéd
to 100 mL cdld Et20, Jand TFA and 30
m. cold Et20 to preC|p|tatethe pept| he pep 25

tide was centrifuged n two 50 polypropylene t ubes.
The precipitates fromthe indivi WO 2008/ 003612
BT AlER2 @)@W@S@@S&nthesi&dduatg Hmcb;e@emﬂtef aoarbAp@otdiBosystem 433A

| R .
3P BSoh R a0 a2 L TRRAP SOL ERERAN coupiccoupiing
metgtheahodvdss deaeritfeil én Phoytoprl é paRabbve ’JFH@B@ImnsiSWMSMd outona

r )
L e
o6 the TEAh&dROthebadih @ms Bans(ﬁerite% tﬁ%kk(dﬂ@ﬁl\t)esselmr%shakﬂ The peptide
{;elrsgl\é\i/{llrlfg\gg w\?&\}g:ﬂét rcegla}tegs%% de g'l b?l?(ellz. (%/r2581% v\%s reatec? five times with
analkA inc@H,EIPoE.3 imacth. dlﬁs remn wtaainmma@atphzrteeamdammtwuh 5%

B?ﬁheAmna%% V%QH c{t)(fqg Iajﬁ L and ([%g lllt_ed@\?égg rretgln was s&pended in

PAME inl aathakler(vessal xed?r;ﬁrffgrgd@mﬁﬁd—ﬁﬂaﬁbﬂ@@mi’n 31516t5150/5as afldeth@) mg
gggg(JmP) 2, 150 pl morpholine and 300 pul AcOH. The vessel was purged well with Ar.
nBusSnH was then added via syringe. The black solution was shaken for 30-45 min, washed
with DMF and repeated. Following the second Pd treatment, the resin was washed with
DMF, 2 x iPrOH, DMF, 5% DIPEA/DMF and DMF. In DMF, the peptide resin was
cyclized by treatment with BOP and NMM overnight. The resin was washed with DMF and

CH,Cl, and then dried under vacuum.

The peptide was cleaved from the resin using 13.5 mL 97% TFA/ 3%H,0 and 1.5mL tri-
isopropylsilane for 180 min at RT. The deprotection solution was added to 100 mL cold
Et,0, and washed with 1 mL TFA and 30 mL cold Et,O to precipitate the peptide. The pep-

tide was centrifuged in two 50 mL polypropylene tubes. The precipitates from the indivi-
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10 Exanple 2: Preparation of
Ac- Hi s- Ser - Asp- Al a- Ser - Phe-Thr - d u- Asn- Tyr- Thr- Lys- Leu

WO 2008/003612 PCT/EP2007/056351

Arg-Lys-Ad n-N e-Al a- Al a-Lys-Lys; Tyr - Leu- Asn- Asp- Leu- Ly
S-Lys-Ay-Ay- Thr-NH2 [Ac-(SEQ ID NG 4)-NH2], i.e.

f or. | . i ' Y s ' C
SO S! M B TR Qpd el b R s aic i
Ra&siqcstor ysdénoos&akuin. nker - BHA resin (450 ng, 0.25
nmol ) was subjected to solid phase synthesis 15 and

?HE %qud? ggaé%ﬂll %? é&ﬁéﬂ%‘a"ﬂafﬁ V\éfj&?tl\f%rl%gl% uh& ﬁu@s%@bghﬂnn (250 x 50

anor OUS

ﬁiﬁﬁ) 16- mﬁ&d&timesl&ahﬁ&elﬁfeﬂ vﬁﬂtﬁaBlﬂzeaﬂ a&MoBﬁsa%@zbﬁﬂm 0.1 %
; 1’ on o . .

EEAﬁﬂzé) é@Ex etpl:yd): la‘irongAéié Hl‘h?o a1y frap et S0nphymipyagd dgfgction
ég(gzéw%n&ﬁée M&%&L @ﬁﬁz c@ﬂw&t Anas‘-w&y %hé&b’d 19«;3 Qna?,&aamph@y Fractions

s-Ay - r
E:‘?ﬂ%‘&t%d)”é? PYashugvere o g}eé.aﬁd Osphﬂged mlek} lbénmf 79%mpof a white
h&o&fous Bowll&. AB®)-+-BERIS H/e@alkulaRd ﬁba‘icd&b for @%ﬁg&@d& 3565.05
and IS Lys Fnoc-Ri nk-Li nker-BHA resin
@.%%7) was subjected to solid phase synt heS| s and
purification by follow ng the procedure in Exanple 1

Eﬁarﬁpl@ bd Pepariford A c-Ris- 94 AH- AR PROUHr AW -Tyr-Thr-Lys-Leu-
-LCVMS nfe calcd for Cl159H254N46048 3579. 03 found

(357)7 8. ‘egdipi@ndNleBlepdn hrsby-bir-Leu-Asn-Asp-Leu-Lys-Lys-Gly-Gly-
g‘g H s- SethyASIR; P AcsBQrFPRe:- NS, ¥ e%ﬁlp-[)\(ﬁldm forhdda HeHerein X is
Ar g- Lys- @cnY g NHa Ri-inber, RYis Sexy & g (GlnRi” isg¥a, R pisilesang R™ is Lys
s-Lys-Ay-Ay- Thr-NH2 [Ac-(SEQ ID NO 6)-NH2], i.e.
g@?@-@%@g—}g{kef QHR‘R%_e%n (45‘6‘@@30 B5 ?ﬂrﬁol) %s su%&ezc%d:\ﬂggbl_l)llc%hdsg synthesis
mppyrdfiqajign ﬂ:w&llowwthmw@ﬁuw EK@@P}? |(t@5teldrgd M@, (25%) of white
BlphotRSowdl @%?f?QJGI\QS $0k L8 PRARZE, By NNNEes] §551ququ 3548.7.

purlflca |on b | ow ng the procedure in Exan'p

to y| eId ngy ﬁFOf white 30 anorphous
Exasypple %“‘E’a‘l’ Hisr Secv/swrbls A 7ither Ty Giu 6~'7nfTaf£rfrbr Lys-Leu-

3580. 5 129%11{9@@@% REL L%PEsQOf‘slrQ?&S&& Asp?ﬂeﬁwsec;ly Gly-

5: Pr epara Ac- H s- Ser-As

Phe- Thr - dihg-Mdp Lﬂty@S.EQ]I;D N@S)t@blg], ie. compound of formula I wherein X is
Arg-Lys- y SRI%Y, 1 P 28 ¢
s-Lys- G chGlYI\!ﬁ %&[ Acﬁ(\é R J(‘K}g R A%%l’f]pﬁ 14‘% dn¥l R? is Lys
conpound of forrrul al wherein X| s Ac, Y is NH2, R2 IS
Baoc-Rigk-Lankpr-6HAREesInj (§5Q§ng; 0.2 g1he)) magsubieztedte sphjdsphase synthesis

B?@Pvgﬁﬁdaﬂén E&IR)QM% {Hg ﬂgb fe 1E'ﬂ’§‘aﬁ1 &' lnto 46?&) 9 'ign%@%ﬁof white

was su Jecte ase nt hesi s
pmpmhoelappwderbgﬁsf)muca\ﬁﬁﬁgem o Soetlion¥idths 353 feund 3577.8.
to yield 15.2 ng (1.4% of white anorphous powder.

E@Oﬁl e LCpe E)fgrﬁlcﬁ%fqgc f—I@ere(;]z@s? %%AEGTﬁséﬂu & ff?f’ lr- Lys-Leu-

. Preparat
Ac- Hi s- Se\rrgﬂgprﬁlné\ﬂw\kav\l@h@ mrTmhmAAm -Agiy-LaunLys-Ygs-Gly-Gly-

Leu- Arg n

7ty AR L R
i .e. conpoukds NHz,flbrmﬁ(traRi isHayRY nsGl)(, RY isssla, K iisLysedd R is Lys
R2 is Ser, R5is Meval, R16 is An, R8 is Ala, R27 is

F%%c%gk—Lﬁﬁér—iBﬁALyeﬁn (450 mg, 0.25 mmol) was subjected to solid phase synthesis
and purification by following the procedure in Example 1 to yield 9.8 mg (1%) of white
amorphous powder. (ES)+-LCMS m/e calcd for Ci60H257N47047 3592.07 found 3589.5.
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noc- Ri nk- Li nk?[ BHA resin (450 nyg,
0.25 nmmol ) was subjected to so |d phase synt hesis 15

urlf catl on VVI [g¥eTo e
PP, st P S AR M P BB 1 B G PR Lys L
(ES) +- LCMBg{ﬂyeGinHN.ieLAﬂzeAlﬂﬁlb%%mﬂaem,ﬁslﬁﬁgﬂmwwghmmy-Gly-

3576. 8. l e, 7:.P [ f . s
nc- i 5. SR AU: faca(SE] FEROULRILL e omppynd pf forppda  ercin Xis
Ar g- Lys- @Acny M NHG RE-idba; RYS Py, R lTierlheRIISMMIaPBﬁid.Bu-ahﬁR is Lys
s-Lys-dy-Ay- Thr-NH2 [ Ac- (SEQIDI\IOQ) NH2], i.e.

Flgln‘%g#qg hgﬂﬁefg %@res%éwer e&) 25 éigﬁ%l) Was ¥y A%&ecteﬂj(? SPNI_(?E%e synthesis

aumdlp R2Bcatisn by $olfovbag fRiekeded akean FREApledstioryidld D82 migy (1.4%) of white

0. 25 bj.ected t ' [

P THPLR PP e Y B iy EHE i bl Sl 0 i S5e0.0.
to yield 126 ng (11.4% of white anorphous powder.

ExShple lbClVsepar £ti cxpd foAk - Hin- Sec1ApHEIR NIEG4] 4%h e SROGRAA §10 Umd Thr-Lys-

3609. 2. 1 %Hﬁ%@'g %161 ]I\%le A?T/ lFPEy O]szo'?vr?’]?eu As_nzispEieLrlTRys Lys-Gly-

8: Prepa
Ac- Hi s- Setly-Ahp-Ni arAse(SERhED N0:8)ANHL, A$.8.-chytipotin 8 of fimu@ll wherein
Arg- Lys- & i5 46 BiAVE A ds BersR L el R eis GlarR aAdpAlpeR” slys and
u-Lys- G W*GsYys Thr- NH2 [ Ac- (SEQ I D NO 10) - NH2], i.e.

conmpound of forrmlal wher ei n is Ac, Yis NH2| R2

is Ser, RBis Ser, R16 is dn, R18|sALa R27 is Leu
and R28|s

www&iu&@ 03

N:/

N

\ " :
Mrr}r

Fmoc-Rink-Linker-BHA resin (450 mg, 0.25 mmol) was subjected to solid phase synthesis
and purification by following the procedure in Example 1 to yield 40 mg (3.6%) of white
amorphous powder. (ES)+-LCMS m/e calcd for Ci61H260N46046 3577.10 found 3576.8.

Example 7: Preparation of Ac-His-Ser-Asp-Ala-Ser-Phe-Thr-Glu-Asn-Tyr-Thr-Lys-Leu-
Arg-Lys-GIn-Nle-Glu-Ala-Lys-Lys-Tyr-Leu-Asn-Asp-Leu-Lys-Lys-Gly-Gly-
Thr-NH; [Ac-(SEQ ID NO:9)-NH,], i.e. compound of formula I wherein X is
Ac, Y is NH,, R is Ser, R’ is Ser, R'® is Gln, R"® is Glu, R” is Lys and R®is Lys

Fmoc-Rink-Linker-BHA resin (450 mg, 0.25 mmol) was subjected to solid phase synthesis
and purification by following the procedure in Example 1 to yield 126 mg (11.4%) of white
amorphous powder. (ES)+-LCMS m/e calcd for Ci60H256N46049 3609.06 found 3609.2.
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5 Lys Fnoc- Ri nk-Linker-BHA resin (450 ng, 0.25 mmol)
was subjected to solid phase synthesis and

weooosfozsaz i on by follow ng the procedure in EXBOPER2027/056351

toyield 77 mg (7.3% of white,. anor phous powder.
(ES)+-LCMS m e calcd for 158155345047 3536, 00 f ound

ixarﬂo % P%@}ﬂn o%é&e p@er%ﬁgo@a %er Phe hr—GH,l] ASE yr 1 Thr Lys-Leu-

10 Arg—Lys GIn-Nle-Ala-Ala-Lys-Lys-Tyr- Leu Asn Asp-Leu- Leu Lys Gly-Gly-

:\r Eyls_ysél v é’\l\l’ﬁzr[:?%/ (Q@BI[DL%’B ]é)é%ﬂ%[%r R%%#_T'?(S)N'lés F formglal'l 'wherein X

conpound @& Ad, arisNIER, R’ jsiSer, & is Sér, R'SisAGln, R'*iSARHRY i%u and R* is
is Ser, RS is Ser, R1I6 is @n, R18 is Lys, R27 is Lys

and R28 i LV Lys Fmoc- Ri nk- Li nker - BHA resin (450 ng,

0.25 mmol ) was subjected to solid phase synthesis 15
amdcRinik-Lirda@t-BOTA fayinf(@bd oy 0195 trhirolpvas adyeceed to sExdpipdse synthesis

ekt b STl i o D B ERAT D7 oSE08. 4 T G of white

%G?phﬁ)us p&)(raﬂ’p &)‘]:Q_-CMS ﬁﬂatatdl fn @§8H253N45047 3536.00 found 3534.95.
Ac- Hi s- Ser - Asp- Al a- Ser - Phe- Thr-d u- Asn- Tyr - Thr - Lys- Leu

g T N B o e T TR

conpound  @frgf.9¢-Glk-A4- Lymmaem Dys-TR0-Tieq- M- AsH-1.&u-M2Lys-Gly-Gly-

R2 is Ser is Se 6 IS R18 is Qu 7 .
Lys and RE@Y?\EH WJSEQE% nwLIw?Welre BpiRPPUEG P%&@Gfalwheremx
ng, 0.25 md, ) ivWsE,sRYis 86k, @ id Sr, 0P isGIRNRS & E;;énkﬁessws and R* is
and purification by follow ng t he procedure in Exanple

1to yiel Y65 ny (6% of white anorphous powder.
(ES)+-LCMS me cal cd for Cl158H253N45048 3552. 00 found

BB L-Kink-2miex 8N Rsihl45FPhRParahih) ahs sub)ected to sohd phase synthesis

Ac- Hi s- Ser a- Ser - Phe-Thr- G u- Asn- Tyr,
and pur?ﬁcatlonﬁ;l?olﬁlwmg the procedure in Example | to ylel(I 79 mg (7 S(V% of white

Anerphoss Gowdd B A8 /¥ Salky for TS HLEN A5 N3dd8A-1LiBtnd-8607.6.
u-Asn-dy-Gy- Thr-NH2 [Ac-(SEQ I D NO 13)-NH2], i.e.

orrpound f formul n
?%é‘.al@é'ie RETERETAEIM OafPéfeﬁ/{]Ss{ 1’1=?P>§‘Fli§e’f ?ﬁNTgr'Ca&DI{SP YLF%U‘Y Lys-Leu-
and R28 l ArgA§H ARONRIORL Riank sL]Lv@kar'L%thdhe&éﬁ'-‘L&flﬁ% 0B- Gly Gly-

0.25 mmol ) _was _subj ected to phase synthesis and

puri fi cat il&F N2 st (SER %N%)ﬁf%de’d% cempRupd ghtgrmulp I wherein X

to yield 108 ¥4s Nlﬂ R} sef, RMY de, R'ATTNPNOUR A1V s Lys and R® is
(ES) +-LCVS nie cal cd for Cl56H247N45048 3521. 93 found

3520.5. WBY2008/ 003612 PCT/ EP2007/ 056351 -26 Exanpl e
12: Preparation of

_ﬁﬁle}ﬁﬁlAlLﬁTk@ﬁB?ﬂ AsiaqusChe; 055 nfhsl) Aadsubydcrelnb sbiyE ptkRb synthesis
apgPyylacatspn byfelloayiag theprogedureig Exgmnpled o sithd a3 pg (600) jof white
SmbYsto& Yot (E-@?fk - s [fe céléﬁer@Sgl‘si%ﬂqﬂsbg\k%]zzooifm?nd 3551.2.

conmpound” of formula | wherein

is Ala, RS is Ser, RI6 is Gn, R18 Ala, R27 Lys
Erample 811 grepgrq_tyg‘l of Ac-His-Ser-Asp-Ala- Ser Phe Thr—Glu Asn Tyr ~Thr-Lys-Leu-

Arg-Lys-GIn-Nle-Ala-Ala-Lys-Lys-Tyr-Leu-Asn-Asp-Leu-Leu-Asn-Gly-Gly-
Thr-NH, [Ac-(SEQ ID NO:13)-NH,], i.e. compound of formula I wherein X
is Ac, Y is NH,, R?is Ser, R® is Ser, R'® is Gln, R'® is Ala, R’ is Leu and R* is
Asn

Fmoc-Rink-Linker-BHA resin (450 mg, 0.25 mmol) was subjected to solid phase synthesis
and purification by following the procedure in Example 1 to yield 109 mg (10.6%) of white
amorphous powder. (ES)+-LCMS m/e caled for C56H247N45045 3521.93 found 3520.5.
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Fnoc- Ri nk-Li nker-BHA resin (450 ng, 0.25 mmol) was
subjected to solid phase synthesis and purification

whyooBobicozv ng the procedure in Exanple 1 to yi BCOHERDOTOS6351

(1.8% of white anorphous povxggr (ES)+-LCMS m e
cal cd for C158H254N46046 3535 found 3533. 4.

Ex rﬁplsﬁél %r%u‘ 0%{§x o&la.léhslp I&a elAghe _}F hr- GllH -As Tyr Thr Lys-Leu-

Arg—Lys GIn-Nle-Ala-Ala-Lys-Lys-Tyr-Leu- Asn Asp-Leu- Lys Lys Gly Gly—

Arg Lys r-Leu-Asn

208 L 2 o A A O ST SR v
conpound & Ad, arisNIER, R jetadd, & s Sér, R'S isAcln, N'PiisANHRT iRlys and R* is
is Ser, R5 is Ser, Rl6 is Arg, R18 is Ala, R27 is Lys

and R28 i LV Lys Foc- Ri nk- Li nker - BHA resi n (450 ng,

0.25 mmol ) was subjected to solid phase synthesis 15

Bimd c Rufilk- F(ijrﬂ@giBHA b:ymf(%i(b ﬁ}gl SIVI%S thfigolp mcﬁﬁﬁﬂc&di to Vs\ﬁ&lchﬁlﬁﬂse synthesis
e (0] 1.t ou er
SuksurticBiien B TRoufiRe et BD SR BB i P B b e of white

8158%)1’&)118 p&)(raﬂ’p &)‘]:QCMS ﬁﬂatatdl fn @§8H254N46046 3535.02 found 3533.4.
Ac- Hi s- Ser - Asp- Al a- Ser - Phe- Thr-d u- Asn- Tyr - Thr - Lys- Leu

B i S T Y A R RA R Ly e

conpound @frgfL9s- mﬂg aTl¢- Awmgraem, Dys-TR0-Tie®- M- AsH-L&u-Nd2Lys-Gly-Gly-

R2 is Ser S R18 is Al a 7 .
ou and FIBR RS TASTSERTE ORI Do epmppuds P%&@Gfalwheremx
mg, 0.25 mm&)ylms{2§ubis$@1t R it or, O isArR/ RS & AMMASIYS and R*® is
and purification by follow ng t he procedure in Exanple

1to yiel %0 ng (3.7% of white anorphous powder.
(ES)+-LCMS me calcd for CL57H251N47047 3549.99 found

BHb9-Kink-2iex 8N RsihY45FhRPALahiAc) @hs sub)ected to sohd phase synthesis

Ac- Hi s- Ser a- Ser - Phe-Thr- G u- Asn- Tyr,
and pur?ﬁcatlonﬁ;l?olﬁlwmg the procedure in Example | to ylel(I 60 mg (5 3(V% of white

PALE! Gdd L=(A8 /¥ Salkd for TV HLEN; POslietnd ¥
S- L%%%;{?%y @T%- NH2 [ Ac- %SEQ %5%178@%19 i.e. 2778,

Fesrbale b renarasom ol coohrigp Hazder ?ﬁeTEr-céa%p Tyt Lys Lew:

and R28 i @rgl IL‘;&'§A$%N‘TM% Rlankystwam&-@hléme&m&flﬁ& Kgn Gly-Gly-
0.25 mmol ) _was _subj ected to phase synthesis and

puri fi cat ilF Ny &Aér (SEG %N%)ﬁf%de’d% F%mPH‘“E;( affer@ulp I wherein X

to yield 2648w i REEIR RIS MRP §&Ser,AHO1s UR'® ROXIERY is Leu and R? is
(ES) +-LCVS nie calcd for Cl61H260N4804 3637 11 found

3636. 4. WASR008/ 003612 PCT/ EP2007/ 056351 -27 Exanpl e
16: Preparation of

AeotirEnISefiAs BHN AsiRqusChe; 055 nfthsl) Aasubydcrelnh sbiE iRl synthesis

%s@cbptgrg}fécaﬁpg byjf@lloppag thieprogedureyin Exrgmpled o Aithd AQ grg (@72)yof white
SmbYsto& Yot (E-@?fk - s [fe dléﬁ%@%i%ﬂ@@%\&;%]’%fgfo%d 3549.2.

conmpound” of formula | wherein

is Ser, R5 is Ser, Rl6 is Arg Lyrs, R27 is_Lys

Exempled5i Prepgratipn of s ok~ A_Sprﬁéé'rSﬁBPﬂf\e'r 85iGluAg gl hr-Lys-Leu-

0.25 mol }\ ¥ags APOINGE GRE ATLLFOLITRIBSEA SV AEALESE- S ys-Lys-Gly-Gly-
Thr-NH, [Ac-(SEQ ID NO:17)-NH;], i.e. compound of formula I wherein X

is Ac, Y is NH,, R*is Ser, R” is Ser, R' is Arg, R is Glu, R¥ is Lys and R®is

Lys

Fmoc-Rink-Linker-BHA resin (450 mg, 0.25 mmol) was subjected to solid phase synthesis
and purification by following the procedure in Example 1 to yield 36 mg (3.6%) of white
amorphous powder. (ES)+-LCMS m/e caled for Ci61H260N45045 3637.11 found 3636.4.
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and purification by follow ng the procedure in Exanple
1toyield 51 ng (4.4% of white anorphous powder.

W@ EBp0deCMS e cal cd for CL62H265N49046 3636. RAT/EP200TI056351

3634.8. Exanple 17: Preparatlgp of
Ac- Hi s- Al a- Asp- Al a- Ser - Phe- Thr="d u- Asn- Tyr - Thr - Lys- Leu

Rotgnels 46 Prengpation of A i Ay Pt The Pl Thy-Lys-Lew
s- Lys- A yA&-\Lys- Nng NUHPy{- Ata—L)SE[(?sﬂErNKBqu%h A\ﬂﬂZLeu Ly@Lys Gly-Gly-

conmpound f s.Ac, Yis [ .
T a R SHTA SO RGN ool of FgmiTh wherin X
and R28 i $ Ad,Ysis NmpRﬁs Skr, B iRk, FBHA ArgsR ' i BORTTES Lys and R* is
0. 25 nnoli was subjected to solid phase synthesis 15

and purifi€ation by follow ng the procedure in Exanple
1toyield 27 ng (2. 7% of white anorphous powder.

%} -RihICHkiet-BHatesich (160 nigl 6.2 FHatndk 8Q4subiaell td bolidpiide synthesis

3620.4. Ex l.e 18: Preparati.on, of . .
AR P icA G R R A RS GOl gl g dAp pf whie
Angrphvsis Ao gdd EED Yy S-AN18nb/y saltd for THELHLEN8803#3%07Lfetnd §634.8.
s-Lys-Ay-Ay- Thr-NH2 [Ac-(SEQ I D NO 20)-NH2], i.e.

RRGIe A7 Prons P Phat Ac SRR ary g di o apgl e Ly Leu

Lys and RASg-ILg‘rs Aley N1EBEARI- DY~ L\Vsﬂkﬁflzdﬁl-‘ﬂslf asp-Nef-4p9Lys-Gly-Gly-

ng, 0.25 c ljd ase hes .
and pur.fﬁggloﬂ%hmﬂ&ﬁﬁalﬁuﬁ&g’Smﬂp¥%e apund i fer Hl@fléNheremX
1 to yiel ¢ A3 YSs NBL( R £ %la, ® iyduir 1'° i saamgmﬁ@y@lwamﬂysandk is
(ES)+-LCMS me calcd for Cl62H265N49045 3620. 17 found
3618.8. 25YExanpl e 19: Preparation of
Ac- Hi s- Ser - Asp- Al a- Ser - Phe- Thr-d u- Asn- Tyr - Thr - Lys- Leu

Fmoc-Rink-Linker-BHA resm (450 mg, 0.25 mmol) was sub)ected to sohd phase synthesis

Arg- N L -
ancgylén%ayoy@by fcﬁl-pmmwap[r y E@e@ﬁxgngéelgtf)wq@_éi mg (2g (VL) of white
) @I hdérorEayk- a. dMYAEE ehled Hr @laHA,gN4gb4; $6NHZifoiizd 3620.4.
|s 5 is Ser, R16 is Arg, R18 Gu, R27 is Leu

[ Lys. 30 Fnop nk- Li ker es

X%P i i’rwggatwfe”efﬁﬂla Assar ﬁEEIA Tré*g; rélﬁe“sﬁnsloyramﬁf& Lys-Leu-
purificat IA@gLLlpy Ar@NI&WNAlt hR- Wsol‘?v@fmh%dnﬂA@(Eé"ﬁJLﬁ Lys-Gly-Gly-

to yield 33 ga{ (3. 39% of white _anorphous p

(ES) +- LCOVB i H A< GERID WW%&@“BBQ‘?“ Qbforlaukd wherein X

3620.8. VIR 20984 SOAOAZ: AETRERAN0HORGRIR 128y s FIEPLR and R is
reparation

Ac- Hi s- Sel¥yfAsp- Ala MeVal - Phe- Thr - G u- Asn- Tyr - Thr - Lys-

Leu- Arg-Lys-d n- Nl e- Al a- Al a- Lys-Lys-Tyr - Leu- Asn- Asp- Le

lee@—lk1ﬁ-]¥ iu@ey 'BPﬁ %sﬂ’(%(ﬁ\'ﬁ% 0.4 nﬁﬁﬁ@w‘a&dﬂ%c@to W"ﬁ thase synthesis

. conpound f or mul wherei n Is”Ac
F@d p%rlfgérlon R f@@m&s/ﬁle prq@éuresm @Xﬁmphﬂstowgeld\ﬁ% le&(ﬁ §%) of white

%nbﬁ%lo% 90%8& [1%5) I MCNTTRGe Bélwl(fdfl(ﬂ%&ﬁr 6513':,!64£ lon 7(tefd 3618.8.

nmol ) was subjected to so hase synt hesi s

and purlflcatlon by follow ng the procedure i n Exanmpl e
]_Exqrgply 18 grggrqﬁj)n((g Pge/ghso?fermpt@a Ser-Phe-Thr-Glu-Asn-Tyr-Thr-Lys-Leu-

Arg-Lys-Arg-Nle-Glu-Ala-Lys-Lys-Tyr-Leu-Asn-Asp-Leu-Leu-Lys-Gly-Gly-
Thr-NH, [Ac-(SEQ ID NO:21)-NH,;], i.e. compound of formula I wherein X
is Ac, Y is NH,, R?is Ser, R is Ser, R'® is Arg, R'" is Glu, R” is Leu and R*?® is

Lys

Fmoc-Rink-Linker-BHA resin (450 mg, 0.25 mmol) was subjected to solid phase synthesis
and purification by following the procedure in Example 1 to yvield 33 mg (3.3%) of white
amorphous powder. (ES)+-LCMS m/e caled for Ci61H250N47045 3622.10 found 3620.8.
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anor phous powder. (ES)+-LCMS nie calcd for
C161H259N45046 3562.09 found 3561.09. Exanple 21:

wee@patmtt on of PCT/EP2007/056351

Ac Hi s- Al a- Asp- Al a- MeVal - Phe- T?g A u- Asn-Tyr-Thr-Lys

Eximér %y &pareﬂan 0 11.{;\' ﬁﬁﬁf [A,ﬁé ngé%\?%@h&%’aé]ﬂf P Tyr—Thr Lys-

i.e. Con‘ptILHMrgﬁLyﬁ -GilmNIer Alla- AlRBysellys- T ri I uAksn-Xsp- BeuNHy- Lys-Gly-

Lys and RS0 TEr L TEER AR A Ay . oepahsopgia!

0. 25 mmol whegsn deAe,cXt BINHQ RS &l Sedl HHiaMRVaY Rt Tie€ilis R'15 Ala, RY is
and purificationish foI | owi ng the procedure in Exanple

1to yiel e'ﬁ@“‘ﬁg L¥oy of white anorphous powder.

(ES) +-LCM5 m e caI cd for Cl61H260N46045 3561. 10 found
Boio0-Kink- LEx@ MBI 12321n (RPe@pay arh arimalh was sub)ected to solid phase synthesis

Ac: Hi s: Ser Val - Phe- Thr- 3 u-

p e biatpa PPNl e graedbie/ Fegabie POl S MeAgy ot white

hlmbypﬂroh)@oﬁi% (KY)y IS N2 chléd folr SELHLNINGL 2356282 und 3561.09.
compound of formula I 20 wherein X is Ac, Y i's

Eﬁa;m?l?%l 1 Peaso At R Rl Vel bhed e Rryr The-Lys

(450 ng, QerArgMRs-Glivdde-AlbARCLBALYsOTEdleudAPhA§E eu-Lys-Lys-Gly-

synt hesi s C ng the procgdure

in Exanpl &1&[}35%@@@ @%@%’86 Zf?ﬂ)gvr e spmpelind of fotntia 1
anmor phous wheM&keX.is AES) s NICVR? ¥ a0 i§ 8eVar, R is Gln, R'® is Ala, R” is
C162H264N48045 3605. 16 found 3604.0. 25 Exanple 23:

Prepar at i &% yrd R™ s Lys

Ac- Hi s- Al a- Asp- Al a- MeVal - Phe- Thr - d u- Asn- Tyr - Thr - Lys-

F—ﬁ‘l‘étf}ﬁﬁk LMﬁceGBHPNe&n%@O Hf@@ %5( Sﬂﬂé(\{? why §ul 'yl.ﬁtbd% @oléeﬁﬁhds@ synthesis
C

ys - Thr -
im Pu‘é@ﬁ%{?ﬁbﬂ fQ%O“fHaﬁ mpéoqe UWHE PIF?P Ei‘? 49«14%5(41@%2) of white

Botshoth 8o Ezwﬁé () Ma\alis nﬁééalt&foG@}MHR;oﬁ%@s $862,10F8und $560.0.
Leu and 8 |s Lys 30 Fnoc- Ri nk-Li nker-BHA resin (450

ERimgls 231 PEcebelo ) Seol ot AgPrHE B G aaer B oEAs By eThr-Lys-
1 to yiel dedOrg IFG AT NICAILAIAM S Bys %iireﬂh@éﬁsAg?E\gﬁLys Lys-Gly-

(ES) +-LCMS m e cal cd for Cl61H259N47045 354 f ound
3544. 8. WOlpdbsNIb3@cASPRIDESO I MNEdgie compauid gffgrpula I

24:  Sup- TheAMPXAGRRISEs NISS RY isI9ee, IYTRRVEL RYTRRARE R'® is Ala, RY is
cell line Sup-TLl, whi ch expresses the VPA AC2 receptor,

was ob- t&ynaml RT énbyshe Anmeri can Type Culture

Col l ection (ATCC, CRL-1942) and maintained in growth

Fﬁl@h%l@htﬂ@ﬂ%‘ﬁﬁl Fe§1nk@§(‘f\ﬁl%n0 QS %1 W?W%S &H&@edctglsbl?d[ ase synthesis

in a 37C COX2 i ncubator. medi um was

aghpurificaiipp by &é}?)m%mslpéﬂ@dﬂ@dnﬁxmp@é tﬁmqlitﬂaténtgmfzgvp) of white

andHWR betvaly, boyineNMsnyeciGem . B, gRY g@ﬂy%o% 16.£68nd 3604.0.
eval uat e’ VPAC2 agoni st conpound activity, cells |n

| og- phase _growt h were washed once with growh ned

E{falmieaﬁd Preparation; oftAs-His- MétAspp‘rxlatMgVaeltPlﬁ H&n@lwéﬁbﬁ"mThr Lys-
x 104 cel lgy Arg-Lys-Gln-Nle-Ala-Ala-Lys-Lys-Tyr-Leu-Asn-Asp-Leu-Leu-Lys-Gly-

Gly-Thr-NH; [Ac-(SEQ ID NO:25)-NH,], i.e. compound of formula I
wherein X is Ac, Y is NH,, R?is Ala, R® is MeVal, R' is Gln, R'® is Ala, R¥ is

Leu and R* is Lys

Fmoc-Rink-Linker-BHA resin (450 mg, 0.25 mmol) was subjected to solid phase synthesis
and purification by following the procedure in Example 1 to yield 30.2 mg (2.8%) of white
amorphous powder. (ES)+-LCMS m/e caled for Ci61H250N47045 3546.09 found 3544.8.
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per well in 150 pl of growth nmedium 50 pl of the

conpounds to be tested, prepared at 10 appropriate
w@oemwsedenat i ons in growth nedium were then adPEHEP®07/056351

designated wells. After 5 m'n2 t RT, the cells were

| ysed by adding 25 pl of lysis“Teagent 1A (cAWP

|ot a E T, ham Bi osci ences, RPN225) to

Xanﬁf;lelﬂ Aq' %?F]Algf)ms{ ares were kept at RT for 10

mn with shaki ng and then stored at 4C until analysis

Tbe humnP TEkgintphionl @11hing Sup-Qyicvhich Akfrefsey thle S/ Ruerereceptor, was ob-

%? et%:ﬂrﬁgg é@leljlga% ’P}!‘pe(gult%%: théé?éfli %ébn%Rihl%élg% rtnalntalned in

i"minGcas accor
gmrthumdﬁan taud@ismes betveerc?.2 end 2(xﬁlr®%cdla/anh in Bi3G&C Céhcmsl,bator The

%Qed %«a?%ﬂ\/ﬁ 's%o Vl%a % VoD emegpera v§' th SOIRP klﬁ*ﬁi)ES buffer
TRy ¥P

esti
Zni&%éﬂtk@l@ﬁeﬂmé&rempﬁmoctlmsa to a SI gm)l daI

OS eqles uat i on
o Svarhé% ?g haﬁa%l SR D JIIVUSI feqpé 4, qu ep% ware SWashed
Emempltlegrﬁéwh ﬂﬁbduﬁvﬁ/ﬁ’t EC50d (Dl’als@d infb %8we112p16935 dta 3er@8y of4 x 10 cells
1206 6. 2. ‘%%7 7,632 8 11. 9 120 0 447 11
Rg veell ipd 5§ phof grqwihymediugy Wl pf ks coproreest b tested, prepared at

g’;g%ﬁp %@g%ﬁ%ﬁﬁggéngs in g%v;tﬁ Iﬂé‘(ﬁurﬁ wii@ 1343 ded fo ddighateliBvells. After

5 min at RT, the cells were lysed by addmg 25 ul of lysis reagent 1A (cAMP Biotrak ETA
system, Amersham Biosciences, RPN225) to each well. The 96-well plates were kept at RT
for 10 min with shaking and then stored at 4°C until analysis for CAMP (within 2 hr).
Cyclic AMP levels were determined in 100 pl of each lysate using the cAMP Biotrak En-
zyme immunoassay (EIA) kit according to the manufacture’s instructions (Amersham
Biosciences, RPN225). The activity of each VPAC2 agonist compound (ECs, value) was
estimated by fitting the 7-concentration dose response data to a sigmoidal dose-response

equation provided by the GraphPad Prism program (GraphPad Software, Inc.).

Table 1
Compound in Example Sup-T1 cAMP EC50 (nM)
1 38
2 69.7
3 98
4 85
5 1206
6 2.35
7 632
8 11.4
9 1200
10 447
11 16.8
12 7.4
13 17.6
14 94.1




22 10.54 23 4.07 Exanple 25: Peptide Stability to

Neut rophi| El astase The proteolytic stabilities of
w@epsioasianal ogs were established with rever seRCPRRRE7/056351

high pressure liquid chromatogtaphy (RP HPLC)

el ectrospray i oni zati on nass 'sgéebtrorretry 5 (ESI I\/S)

Do 1 nra 1 nnthat AA

rUlJLI UU (J.II(J.I UUE VVCI \"EE B R AVAVIVIc B | VVI t h hullﬂ.ll IIU 67|JIII I 3
e

el astase and t guantity of undi gested anal 0gs” was

determ ned by ESI Ms at appropfiate tine poi noso

M-t nl e pnnfl de anal ngc couwl dlbe includedin nnn

experl nment as Fong as they could be dlfferen?t3| at ed by

HPLC retentionigi ne and/ or by mol ecul ar wel gh176 Ac-Hi s
Ac-Hi s- Ser -

Asp- Al a- Val - Phé&2 Thr - @ u- Asn- Tyt -Thr-Lys- Leu- Qgg‘l- Lys-d

n-Nre- Al a- Al a- byS- LyS - Tyr 10 9.45
Leu- Asn-Asp-leu-lys-lys-Ay-Ay-Thr-NH2 was used in

all experi ment3las a control and as a referehte

standard.— The sj ol taneous use[of ol tTple pggEde
anal ogs together with a reference standard all owed

for conpensati@dh for variations in the proted§tic

£ . H + | =y

H-detty—of the—enzyme—over—thenultipte—experitents:

Integrated ion currents obtained for the individual

undi gested peptide were used for quantitation. For

Exdmople2pi oRepsidetfyatfilityrte Neutropht) Ethstasd 5 ki neti ¢

behavi or was assunmed and all cal cul ati ons were

‘T’Hé deéecﬂﬁf% dbilide oh?e thde %alggs e estﬁlgfsﬁE@%ﬁ rge%qgﬁgse high
e stock solu ns were“prepared I n water

pmmhqtamcbmrmﬂogfaahmﬁmrﬂPLOE tlegrospray igrgieationl thass speskrometry
0 r

S AR el R R A RPETAR e

godniity ohendigested sealophwssedePineddzsy EfdMES o apipremiagg figge points.

DS ARSRIERY SO PRSP, SO FERRIER A0 dud
Ddfevemitinred tiy gHL (ofet¢rtiongant ard:léoabnallnob:sulmwelghu padiliedc-His-Ser-
g}?%ﬁ%vglgbye gh{]Ggﬁe aeh ’[:y? Lyb- Ii%u%[ gtL%Q otk IIﬁle -Ala-Ala-Lys-Lys-Tyr-

|ges ion, p oIve phosp
10 bﬂf_&lﬂ;ﬂﬂzi&hﬂr}’eh}lf-‘@) GﬂsoThr N}lm@@nlscdam aélrexpéru@elj_ts as a control and

TR e 2 B2y LS S oS L B i

stfarnoicrsthndas] dAldoed ferocoaljeneatiparfomenmiagoasinghe pfateadytadidelity of the

By Ao a0 FAEPLARaAA TR IR g v
shdigéstsigleptidoweteqised domuentitebon.dior oflcdlation @f lp@f/ﬂnw. first-order

15 P@iﬂeeﬁeq{&(no? 0By Qstsﬁmg& %(%glé gﬁglgpo%é %rf IS:TI/HJEE %(9 tﬂg ﬁgﬁ%me of the

nzyme wer
ohférémeestvmdard n the proteol ytic st abl lities of the

| Kk .
E?}R d[e%?ocﬁggluggﬁs WEIreEJYep%yesd ¥ wa%erst{) %%onée%ltrlﬁ{lbg ?f g% imcﬁ’/lmclff Unless in

cen
ﬂlsemg)]l sthck @ﬂmﬁdns a\fequknyit st @D°q.He oedfzym‘réetsnmtmk tlsodelativopeptide con-

1n t%?%geg%ed s%o % SOth]tOﬁg F&EL n%(['Ehas% ?]'[ﬂd whaes cg)n]e Wirt% AD aliquot and the

haw an
20 olysehe:d U\Baﬁ'd@ebaﬂncgwsi ¢(Impam¢wdh Reoatpacibl 2é1k1t10t from the reference
U re

starqgl)ﬂrer Ce]il'fﬁgltl %ﬂle fs? ?%gci)%sgvee é"" éﬂ%e (:)crclor(;)df;l gly r}n order to do
ﬂletprmokyuu dipestiom, pepaideqweltesimmkved in phosphate buffered saline (PBS) to a

concentration of 0.1 mg/mL. As many as six different peptide analogs were mixed into one
50 pL reaction volume. The reference standard was added to all experiments as a reference
25 and internal standard. Elastase (Human Neutrophil, Calbiochem, Cat # 324681) was added

from an elastase stock solution to a concentration of 1 to 2 ug/mL. Different amounts of
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injected in 70 mn intervals onto the reversed phase
HPLC col um (Phenonenex, Luna C18, 3, 100A, 150 x

wQ2@8/0038)2 For the starting tinme point an al i qROI/ERES7/056351

injected just prior to the adglftlon of the
proteol ytic enzyrre A total of eight tinme points could

Hte en?zm%g werd c%?ge o%n%nﬁggsa?@%? {Hergﬁl%re?éeg & tllJlg tpﬁ(gte(t)llg}ﬁc stabilities of

re separ
t@\mpsédarpaﬂ'@epmmbuﬂn awitddk salufiOn rcof dagaﬁdvae prepafedSn patay at a con-

%en/tra(;ugr %?? ﬁlia§n%all uo"f‘sqoufetgéJ <§ 1S0ck\/\@131t18ﬁ gxfere lgegt at -20°C to

uor oac e C acCl
bﬂefr\lmntﬁlrﬁhE efpynfevdcviyitoby hllnlltfﬂguhe nambter of thew dnd freeze cycles

%ﬁeh%gsls”[%)élcl e 'f/_l\kej?ci’toe{ bl?ire]r(l: glgl\é\grragugr ‘lijﬁr:r%ﬁ eg etdfa?rtle% %rlt é"‘ quhlznst%e auto-
sanm;vlexdmfcthdHiPhCaysthe (Agildo 1V0GSuies)ke Fof a tilne cdbrse, 5 pL aliquots were

el.ectr.Q I oni atlo nmass pctr ABl, 4000
Bﬁ cred IE%ﬁ )lll\}éteglafs oen n&) e versesd C ﬁEE& lugn Phen%laaenex, Luna

ra V\E e ac r
QB&/Bpm)@[E& 160 & 2r®ﬁssm|) diog ehd‘ al)antlng Itltldz@cﬂﬂltl antahlqpbyvvas injected just

5 harl%etg% ? 'E%n 0{ thtegggtre] g‘u(? %I%{Y%%Zp el ngznlt 1nmae pgoﬁ 8ould be re-
chrdad frgnmbenedixpérdment inatueldhgetht b’al’tutg/pdﬂme Peptldes were separated on the
chromat oqraphi ¢ retenpion ti the difference
e T Regt BR0E i £ Shafll el iy fha i DeSHFURSE The aqueous
pespeat 0 Ve O/Mhdi/)g@fstlﬂdome@tllc deidan alarg ane rle: @fanic one was 0.045 %

aedfr he inte ted tqotal ion current
P uRhSoneDatila aGELTE Sihyb Rhltes e Fif G 23 and 280 nm
sopdanimele. Absf ths edlutrmn dffitic@gmat mttodecédidito/ihdwadboiVdsource of the

hal i Vi
R BT dnkrSis Re Rt ed By MR o MU srargp)- Mass
kpen&‘a were d@qh@@d erQavid ek inamimb tahgel tonnthude el peyslty cliaged ions of
ftl r ef ence st andard Tabl e. 2

%& gradia ﬁaa&alﬂa F Basdpky Ie dss e %?P?Hefgﬁe apalggsrould
aeﬁlyﬂ)e dfférebtiatdd itlkr b9 the Ghrofatdgraphidre#enti8n inke ordbylRe Bifference
szgleiulaﬁ_xgezl%lgtg{le%ﬁge}é%a?l%/es%fz geo Ze/sgeSC n?/’e5 a'ndlge%%ed pept21de analog were
calculated from the integrated total ion current. A window of 2.5 Da was chosen and the
manufacturer’s software was used to integrate the individual ion currents. The overall

halftime of an individual peptide analog was calculated by assuming first-order kinetic

behavior and was normalized with respect to the halftime of the reference standard.

Table 2

Compound in Example Relative elastase stability

3.9

5.2

4.5

3.9

4.9

6

16.4

3.5

O Cof N O L W] W D]

12.0

—_
o

7.4
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15 4.8 16 4.4 17 4.6 18 5.1 19 3.3 20 3.4 21 5.7

22 1.8 23 3.6 Exanple 26: Effect of Conpounds on
woR®shaured Lung | nflammation in Mal e C57BL/ 6PGA/ER2007/056351

Aerosol LPS: C57bl1l/6 mice are ietreated with vehicle

or drug prior to an aerosol gose to

| Aol che i A~ 1 DT NN Ny ot ri o ol i hn\
1 I |JU|JUI yoau.ulll U \ LT J, \JUU PU’ III I II DL UI 1 I < ?%I T U} .
for 15-30 m nutes. The aerosol |is generated by a Pari
Utra neb jet mebulizer, the ogitlet of which b2

D, 10.7 x 25.71§ 11 cm (4 x 10({x 4.5 in) ] coﬁ?aining

the animal's. Bronchoal veol ar avage (BAL) 1545
performed 24 hr later to determne the intensity of
cell inflammat?on. BAL proceduire is perforneé as
described befoyg 10 I'ntranasal [adm ni strationg@f LPS
Mce are pretreated with vehicle or drug prior to an
intra- nasal adifri ni stration of Ilpopolysacchrﬂée
—05-0: 3 e, SO0 pt—totak |
volunme, 25 pl/nostril). Intranasal administration is
per formed by pﬂ%sentlng smal | droplets of thé3dosing
OIIUDLI ——ust ng—a25-50 pI cppc"‘l'lui'ff
pipet. BAL is perforned 3 to 24 h post LPS caallenged
as described abbve to determ ng¢ the intensity>@f cell

I'l on choal \WrY. | avsian- 24

[ =] UII\JIIUuI

nf |
H——aha

fol |l owi ng LPS %xposure ani mal {

T uvuy\, [ 1,

are anesthetized with

V’ A" "2~

pento- barbitab3(80-100 ng/kg, [1.p.), 3.6
ket am nel vy7n| Lhe (Qﬂ 120 nml |19/ 2./ nml |1r1 I p- ) or
urethane (1.5 - 2. 4 g/ kg, i.p.); and through a snal

m dl i ne neck incision (15-20 nn), the trachea is
ExqnpledoaRtfectaf Dohgionddvoh NP S Inddded & uhy bifrgniddaei 81 Male C57BL/6
Lungs areghavaged wth 2 20 x 1 ml sterile Hank's

bal anced sdff solution without Ca++ and My++ (HBSS).

Lavage fluid is recovered after 30 sec by gentle

Asfokd] APS.aTH 7N d nioodre @ré‘t&hteﬂ&ﬁﬂl adhide@dr. drbappbet ar &rosol expose to

he ce trlf t 2000 r
kigncerie (LS SpPhelflar shl o i) Bt Bin desyghe aerosol i
g@ﬁ&l’[&D&}ﬁd EaﬂPUl'v’rﬂ?aﬂ]@F ﬁ&ﬁlﬁ%lthe&ﬁet&ff@vﬂl&ﬁs dofhhcetadttb@ small clear

sul 0. fn ?ISt d yat far. 30 :
Eetastrbe Faathothg 0 oi s 63 U el Bibrsilthgine the animals,
Bﬁiﬂcﬁthecﬂh&av&@d(BAK} fs pdrfdrnied 2Zlfhr HB&So dSemiRshalensity of cell
recentri - %Xged at, 2000 r.pm for gt 5C and
sEarpcan P Bepr e s PHETEdSa - pRTEe 1 o re-
Intranasal administration of LPS: Mice are pretreated with vehicle or drug prior to an intra-
nasal administration of lipopolysacchride (0.05-0.3 mg/kg in sterile saline; 50 pl total
volume, 25 pl/nostril). Intranasal administration is performed by presenting small droplets
of the dosing solution at the nostril using a 25-50 pl eppendorff pipet. BAL is performed 3
to 24 h post LPS challenged as described above to determine the intensity of cell inflamma-
tion.
Bronchoalveolar lavage: 24 h following LPS exposure, animals are anesthetized with pento-
barbital (80-100 mg/kg, i.p.), ketamine/xyzaline (80-120 mg/kg/2-4 mg/kg, i.p.) or
urethane (1.5 - 2.4 g/kg, i.p.); and through a small midline neck incision (15-20 mm), the
trachea is exposed and cannulated with 20-gauge tubing adapter. Lungs are lavaged with 2
x 1 ml sterile Hank's balanced salt solution without Ca++ and Mg++ (HBSS). Lavage fluid
is recovered after 30 sec by gentle aspiration and pooled for each animal. Samples are then

centrifuged at 2000 rpm for 10 min at 5°C . Supernatant is aspirated, and red blood cells



10

15

suspended in 1 m of HBSS. Total cell nunber is
determ ned by Trypan Blue (Sigma 5 Chem cal, St.

waewss)36hD) excl usion from an aliquot of cell PCI/EP2007/056351

suspensi on using a henocyt o- _n%_er or coulter counter.
For differential cell counts, an aliquot of the cell

' [ t 1 [ O\t ' ' 0 :
SRR S G PR 0 o Ry LR RNl Hporng
bémeolstiiyde shd iexeihing dells baiitineaildiidrhofed mbali B SWhiplphtitesrecentri-

tahn InoKido~  Fisher jentific t andar :
PP Rt f) Pty 5o o B38| Bk, e SRR i e
90Pendeilis 1 16l af HERSS. Moghtelhhonbedopsternbataby irvFab/Bue Sigma
8. X ed. AL cells x 104/ ani mal for neutro-
R AL RGPl Gro B0 oy SRk Pl RingROt bipga hemocre-
begriondorded cedsitef. [Fui diffesmtinlogehicbumats, anexdigootse thd adlll sesg@nsion is

Co und. in anpl. g Do nhi bi;tian_of }PS-induced .
RRERE i f'SBRY S i3 0b B 4bAaaln Sbyb T3Sk sevwicldey,
BADad testides ix0d Bddstathed &ith.ali¥odified WVirishd's $tain (HdnD3 Qddokit,
g SR By AP A
Godgpdightisicwoschiy. achiol Tabde 3 BadupesieBroRAhodpasl®’ faninhl é& neutro-

T e R e
fasponsBUXCO El ectronics, Inc. (Troy, NY). WBP chanbers
allow animals to nove freely within the chanber while

&g_\ﬁggratory function is neasured. Eight chanbers are
used”si nul taneously so that eight m ce can be neasured

&onifoand anBxdmpie.| VIDbs2008/ 003 6IhAiHGCHH &HH2RiHddb&Brchitrophilia
-34 Each WBP charnber is gonnected t b%g flo
regul ator to supply a snpoth, const gi’iﬁof Oc{gvﬂo?m%o)esh
alr durilng testing.0.Mtrpnsducer attached tio each
chanmber detects ,EFQQQ(;'FQ r‘hgngeg that occur as the
ani mal br eat hes. Pr%gg’ur e signals are anpliffied by a
VMAX TT Hrarn GAUge®.01% ++

7 0.01% ++

8 0.1% ++

9 0.01% +

10 0.01% ++

11 0.01% ++

12 0.01% +

13 0.01% ++

15 0.01%

17 0.01%

19 0.01%

Example 27: Effect of Compounds on Methacholine-Induced Bronchospasm in Mice

Respiratory function is measured in conscious, freely moving mice using whole body
plethysmographs (WBP) from BUXCO Electronics, Inc. (Troy, NY). WBP chambers allow
animals to move freely within the chamber while respiratory function is measured. Eight

chambers are used simultaneously so that eight mice can be measured at the same time.
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preanplifier and anal yzed by the Bi osystem XA sof tware
supplied with the system5 (BUXCO El ectronics, Inc.).

w@e@s®use2 changes within each chanber are cal i BEHRERI07/056351

prior to testing by injecting ngactly 1 m of air
through the injection port and dj usting the com

E!ﬁghre;\g/B%i HOR 19 lalg ngllhgel tg a bi s‘fl%wﬁ%&ul&o??o %pﬁ] tJﬁ?oo\{# ctonstant flow

ers an 0 aCC mat e
befseshragy. duTB'gttesmggJ 5 treosbhaert aetziclinqd toehth dgnitiee demctsmfessure changes

‘H%Y ?ccur gs 91 %% maq bre t}?e%l Iyress%re ST nag;I arel_alaalgllﬁ% Y3 MA(Xn%I)S’train Gauge

ters neasu
Rezsmphﬂlér arﬂlamla})yz%b}ethé ancemtém Xresoftwang sumzlhmln/vﬁh\mé sySem

ol.une | tiplied espiatory
Vﬁébsé’l ’[romcs,r nedy res|surec né & v? {hé)l( Sacil < 8rrn%e1:|2|lre calibrated prior to

(estieg by lﬁgmtmg ev&ptly atrd roﬁ aIEIﬂmvughi tHe/ 1spct)qn pmrdaIRba?dgustmg the com-
Blét[e)l gn%% a Ias Fclh?l g 1ce are élace%am tﬁjg‘%\% am %fsh ag%)x?feed to_acclimate

above are ca S war e
ttatia bm&@rmn do a:'mmg@emngns eorplectedibiy l¢tﬂng theenamalothalve ahd breathe

e ar anmet er Teaera
oty B3 R iR B oy PR BBt e e P O Bt VPR ra). Respi-
Eatmt;rrﬁattmbrmhs/pdr un@n{, Minuaa/@olageo[hddn@lum@nmﬁqmeé by Impuatory
sum of al.l or_the.l5 ses
A Db Ron U tS S P PlaloReT e B LRI How
bef/ aice and l}]’l‘eal{l@xplﬁmiy &idve (mbses p Ramoyenfor eduhl df ehng@rﬁmeters listed
term ne se ef,fects ,of agartlc

il ovg A cé\ﬁ’[u(chll1 gl the ﬁ%&‘ﬁ%{s ﬁlg‘iap?]sg atiﬂ/émrageg Coé]tC§/P HEm 9 eglve a total of 15
éﬁta ppindd ger@atandiad Thy agiragernd thee]kmlaltazpzdnaesr @potted. Iewblulated

t
FRERC Lt RSt Rl R Rl Rl et sy of bgical
EIMBﬁaes fort20) 5 wiin &swgssﬂjrssol ved in 4 vehicle for 20
scri bed a

] nut es aer osol
o B rsn R Pafgo Tl O EE BN T i, Shangrg spasmogen
ﬂihllﬁhgﬁlbeﬁtemﬁie%ﬁhl Deﬁgles%c%é effa@tsevfaquaidubd spamogen (ie.
rce Penh, re tIV to.ve

BrEhofinaioiner PRyt TR B gH BF B g srosol (30-60

Eﬁcréx te)glgm Orgglgﬁit(ﬂ 5>50%ﬁ1n‘i’rl‘teﬁ/5&% 6 §+ 12 + 181+
- - .al R

e PR A B0t Db MBS (7 Rt VB0t THO) SR gBP e 4 mi
{raieteifoa 20 minutes by aerosol as descrlbed above, prior to spasmogen challenge. Penh

({' I Sm%é’%sﬂge%%% mlnutes post challenge Bgta are rep%}/ted as per?‘ernt

ﬁdh&nhyﬁof_y@&h-efﬁﬁﬁe toetbhRAEN- Asp25- Leu- R27- R28- G y-Ad y-Th
r-Y5 [X-(SEQID NO 2)-Y] wherein

Table 4

Compound in Example | Inhibition of Penh at 5 min post-challenge (+ >50%, ++ <50%)
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X is a hydrogen of the N-term nal amno of Histidine
whi ch may be optionally replaced by a hydrolyzable

W@riosoopIdt ect i ng group, nost preferably by anP@Uer3n7/056351

group, Y is the hydroxy of the,Cterm nal carboxy of

Thr eoni ne which may be opti ona17’ y re- 10 placed by a

Eydrolyzable carboxy protecting group, nost preferably
, underlined residues indicates a side-chain to

si de-chain coval ent |inkage of the first (Lys21l) and

L a5 tydidspeb)taniimestae] peptide ahilng bhibedegmdat, R2 is Ser

or Ala, R5is Thr, Ser, Asp, Adn, Pro or CaMeVal, 15

R16 7 18
s LI e e L
CaMeVal an@lamhxs_émg;Le_wamﬁés_tw I&r-B&sﬁaly -6ily-Zhr-Y

pharmaceutical Iy accept rgof. 20 2. The
conpound of claim1 wherel n(%g5 ngﬁor CaMeval . 3.

The conpound of claim 2 wherein R27 is Lys. 4. A
wbesound sel ected fromthe group consisting of

ﬁ' S 1ssﬂad%§ﬁn%fiﬂi JR Aﬂegﬁﬁal—q}flmg MR WRilR Enaly}{)% olpﬁgnﬁ‘fy replaced
Lys bmrhydmlymbhaxxgpo peuecuylg graup, @ogt @eleratiy by SE@enbgroup,

glos _15?[176 hﬁroxy of th§ C- teﬁﬁlén I'c]arb ofl&fshre 1ne yfzhwh masy lle olytﬂlally re-

g- Lytacal hy Nh@drAlygalAb garbyxy protecting group, most preferably by NH,,

k@erlk{gd' e ASRatRes L84 s by SaSiaiFe¥vald hﬂ?%@ of He first (Lys™)

Hi saSétlaSA@‘pﬁpﬁDeanm\aaids RidinTte-segnuends n- Tyr - Thr - Lys- Leu-

ﬁl %:é/ ;N e-Al a- Al a-

ysS- yr-Leu Asn- Asp- Leu- Lys-Lys-Ad y-Ad y-Thr (SEQ

RD MhISBer, Asp, Gln, Pro or CaMeVal,

Hi.s- Se AI a- Ser - Phe- Thr-d u- Asn- Tyr - Thr - Lys- Leu- Ar
Ly%sG@; aNPé [§s- Al a-Lys 30

Ws—lgl'mra,h@%-r@@ Asp- Leu-Lys-Lys-@y-dy-Thr (SEQ ID

NG 11),
Ri’s isNlya-ohdpu AtcapShnt B eaBhbe GsuvhiarR Ty CohVal grd R Sus Avg,
EsL St Arog NIe G u- Al a-Lys-
&U-"Asn- Asp- Leu-Lys-Lys-Ay-dy-Thr (SEQ ID
bﬂ pH&)nac&/Mﬁcﬁm)@ﬁc@;ﬁglﬁéﬁalﬁﬁﬁeEPZ007/ 056351 - 36
Hi s- Al a- Asp- Al a- MeVal - Phe- Thr-Qd u- Asn- Tyr- Thr - Lys- Leu-

ﬁr@l—ne S %?&HPQU%@HL ds %0\5 NV (SEQ 1D NO

23), and

Bi $h&<ﬁnﬁ&ﬂrd%f&idi@\é&krhé?&ﬁ-@zhfsi§%u Asn- Tyr - Thr - Lys- Leu-
Arg-Lys-d n-N e- Al a- Al a-

Aol S s bbby o G e (50

Mg %Qxdpmllhl@hr@hethﬁGlLAA&Mwmmwau Pﬁrgm?ﬂﬁlﬁil\ﬂélAla Ala-Lys-
S AN e M el s A
His-Ser-Asp-Ala-Ser-Phe-Thr- Glu Asn-Tyr-Thr-Lys-Leu-Arg-Lys-Gln-Nle-Ala-Ala-Lys-
Lys-Tyr-Leu-Asn-Asp-Leu-Lys-Lys-Gly-Gly-Thr (SEQ ID NO: 4),
His-Ser-Asp-Ala-MeVal-Phe-Thr-Glu-Asn-Tyr-Thr-Lys-Leu-Arg-Lys-Gln-Nle-Ala-Ala-
Lys-Lys-Tyr-Leu-Asn-Asp-Leu-Lys-Lys-Gly-Gly-Thr (SEQ ID NO: 8),
His-Ser-Asp-Ala-Ser-Phe-Thr-Glu-Asn-Tyr-Thr-Lys-Leu-Arg-Lys-Gln-Nle-Lys-Ala-Lys-
Lys-Tyr-Leu-Asn-Asp-Leu-Lys-Lys-Gly-Gly-Thr (SEQ ID NO: 11),
His-Ala-Asp-Ala-Ser-Phe-Thr-Glu-Asn-Tyr-Thr-Lys-Leu-Arg-Lys-Arg-Nle-Glu-Ala-Lys-
Lys-Tyr-Leu-Asn-Asp-Leu-Lys-Lys-Gly-Gly-Thr (SEQ ID NO: 19),




7. A nethod for treating pul nonary obstructive
di sorders conprising admnistering by inhalation an
wetdosooicye anount of a corrposi ti on conpri si ng BCT/EP2007/056351
compound of claim1l and at gfeast one
pharmaceutically acceptable cals' ler or excipient to a
n, sukf.e 0 I

B A T R AT AT IE T Ly P eu I LSRR NIE Ala-Al-
hﬁdL‘{saﬁEFﬂeuﬁMn -Asme heu-hgs- LysuG}yB@b'FPhIdBEQrIﬂ]bNDV%) and

sQf.d 0c or, [ i
f—ifls g%un A%ange'O‘alpﬁ}ie %ﬁ]igiliés}l ﬁtﬁ/gﬂ{ hﬁ}\; ?eu %ln Nle-Ala-Ala-
hﬁr EjsribetlaueAdessr-Loedeu-Lys-Gly-Gly-Thr (SEQ ID NO. 25).

5 5. The compound of claim 1 which is X-(SEQ ID NO: 8)-Y.

6. A pharmaceutical composition comprising a compound of claim 1 and at least one

pharmaceutically acceptable carrier or excipient.

7. A method for treating pulmonary obstructive disorders comprising administering by
inhalation an effective amount of a composition comprising a compound of claim 1 and at
10 least one pharmaceutically acceptable carrier or excipient to a person suffering from such

disorder.

8. The use of a compound of claim 1 for the preparation of a medicament for treating

pulmonary obstructive disorders.
9. A process for the preparation of a compound of claim 1.

15 10. The invention as hereinbefore described.



